Desi 


Engineer. 


Electrical 
Fegintet 


Production 
peeneeet. 


Purchasing 


For measuring the wear 

quality of woven textile 

fabrics from heavy overcoating 

to sheer silk hosiery. The Taber 

Abraser is driven by a geared-head 

motor, provided with a built-in wear 

cycle counter and engineer-designed for 
accurate, standardized, reproducible test readings. 
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(Magnet wire insulated with Vinyl Acetal Enamel) 





Belden Formvar is produced Inspection standards are ex- 
under the constant vigilance of tremely high. Conductor gauge 
technical experts. Laboratory and insulation thickness are 
control of materials, tempera- carefully checked to assure , 
tures, and processes guarantees accurate O.D. dimensions of x — 
continuous uniformity of output. Belden Formvar in all sizes. 


Seetneneeel 


Now shipped } v 
by Belden — 
on regular producti 


BELDEN FORMVAR ... the new Belden wire insulated Belden annealing processes 
with vinyl acetal enamel . . . is now being shipped Belden Formvar windings are \hever springy. 
in substantial tonnages. During the introductory period, Permits Ne ; 





! 





several months ago, many electrical manufacturers tried 


Belden Formvar saves winding spa 
Belden Formvar. They found it ideal for the tough winding 


may 


often be made smaller. In older designs, tight| wi 


jobs that required cotton- or paper-enamel. Today, these... be eliminated. In some cases, more copp¢ may be 


manufacturers use Belden Formvar. 







added. A wider variety of impregnating varn 

Copper Dead Soft be used. These and many other advantages aré 
Not only does Belden Formvar offer remarkable resistance careful investigation. If you have not tried Belden Formvar; 
to abrasion, heat, and solvents . . . it is extremely soft. we shall be glad to send samples. 


Ss may 





BELDEN MANUFACTURING COMPANY, 4633 W. VAN BUREN ST., CHICAGO, ILLINOIS 


Belden Magnet Wires 
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@ It's refreshing and stimulating to get back to fundamentals 
once in awhile. Any man with a serious desire to improve his 
company’s products and production machinery, will get a lift 
out of this very readable, well illustrated, 112-page discussion. 


Ask us for Booklet T-14. New Departure, Bristol, Connecticut. 
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NEW DEPARTURE 
THE FORGED STEEL BEARING 



























First to catch the eye of the prospect, as the demon- 
strator opens the refrigerator door, are these attrac- 
tively finished, Aluminum compartment covers. They 
give an instant impression of quality. They do a silent 
selling job which makes it easier to close the sale. 
Many striking surface finishes are possible with the 
Alumilite process (patented); plain finishes, suitable for 
a variety of uses, and colored finishes, applicable to cer- 
tain applications. Two-color combinations or contrast- 


ing colored and uncolored sections make pleasing effects. 


The Alumilite process produces a dense, adherent 
coating of Aluminum oxide, which is highly resistant 
to wear and corrosive attack. It adds to usefulness and 
life of products made of Aluminum. It may simplify 
your finishing operations and cut costs. 

You should have the booklet, “Standard Alumilite 
Finishes,” which lists the finishes available for various 
forms of Alcoa Aluminum Alloys. For a free copy, 
write ALUMINUM ComMPANY OF AmeERiIcA, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


A number of commercial metal finishers, licensed to finish Aluminum by the Alumilite process, are 


located in principal cities. The names of those located nearest you will gladly be furnished on request. 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 232 Madison Ave., New York, N. Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 25, No. 6. 
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Here you see, pictured step by step, the progressive opera- 
tions in a highly successful batch-brazing job. Many thou- 
sands of these Aluminum tanks have been brazed, at costs 
substantially lower than for the tanks previously fabricated 
by gas welding. 

The brazing of Aluminum Alloys is a very recent develop- 


erent ‘ _ / ‘ 
ment. Only a relatively small number of applications have 


— been carried to the production stage. The process is best 


and suited to the assembly of light-gauge parts, where gas or 


are welding would be impossible; such parts as refrigerator 
evaporator units, cooling plates, finned coil diffusers, trays, 
radiators, carburetor floats and the like. 

— If you have a product that is similar in character to these, 


py and which you think meets these qualifications, we'll gladly 
Culf help you determine the possibility of fabricating it by 
yu . : ¢ 
brazing. ALUMINUM CompaNy oF America, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


ALCOA 
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SOLVING 


Some Examples of the Specialized Work of The Black & Decker Electric Co. 


6,000 R. P. M. 





FOR A VACUUM CLEANER: (right) A high speed univer- 
sal motor with a two-stage turbine fan assembly, 
specially designed for tank-type vacuum cleaners. 
Ratings up to 1/3 H. P. at 15,000 R. P. M. 


FOR A BUSINESS MACHINE: 
(left) A sleeve-bearing 
universal motor specially 
designed for applications 
where size limitations 
and quietness of opera- 
tion are important. 
velops 1/20 H. P. at 


PROBLEMS 


Involving Specially Designed 
Fractional Horsepower Motors 

















De- 


FOR HIGH SPEED GRINDING: (left) A _ uni- 
versal motor developing 1/4 H. P. at 
8,000 R. P. M. Shaft equipped with 
chuck plate to mount grinding wheel; 
long extension permits grinding in 
limited space. Totally enclosed for pro- 
tection against abrasive dust. 


Is Your Motor Problem Akin to Theirs? 


Above are the solutions to some motor problems which 
could not be solved with standard, stock motors. These 
manufacturers needed motors of special design, to do a 
special job especially well. So they came to Black & Decker 
—a motor manufacturing organization with a product 
engineering slant. 


Frankly, we make zo stock motors. Our engineers work 
directly with engineering departments of electrical manu- 
facturers—developing special motors to meet special prob- 


lems—and helping design the motors into the driven units 
in a way that makes for effective product appearance and 
high operating efficiency. 


If you have a product engineering problem, involving a 
fractional horsepower motor of special design, helping 
you find a solution is our specialized business. Write to us, 
and a member of our product engineering staff will get in 
touch with you at once. Address: The Black & Decker 
Electric Company, Kent, Ohio. 


BLACK & DECKER 


Specialists in the Design and Application of 
"FRACTIONAL HORSEPOWER MOTORS © 
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With Automatic MYL a fy ly ae LL, 





Standard Plastic Molding Presses are available in six 


sizes — 20 tons to 300 tons capacity. Write for literature. 






z J. STOKES MACHINE Oe 


96 Tabor Road Olney P. O. adelphia, Pa. 





epresentative: L. H. Butcher Company, Inc 
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BALANCED LINE MOST COMPLETE IN AMERICA 


BACK GOES THE BEARING! 


‘On The Air” Before A Delicate Micro- 
phone-The Exacting Noise and Vibration 
Test Every Fafnir Ball Bearing Destined 
For Use In Electric Motors Must Pass! 


Not haphazard tests or rule of thumb specifications, but 
electronic inspection before the delicate ear of a microphone, 
protect you when you specify Fafnir. The slightest defect — the 


needle goes up, and the bearing goes back for correction. 


To you, this means fewer motor rejections. To Fafnir, it means 


extra care at every stage of the manufacture of these bearings. 


Right from the start, these bearings are made under closer 
supervision by selected operators. Balls are chosen with greater 
care; races are given special polishing. Integral parts of each 
bearing are carefully matched, and finished bearings are checked 
for uniformity and consistent torque — important in eliminating 
vibration. Each is packed with just the right lubricant, quantity- 
controlled to the fraction of a gram. Extra cleanliness-precautions 


are taken throughout. 


The result: protection against bearing noise and vibration for 


the electric motor manufacturer who standardizes on Fafnirs. 


Fafnir Ball Bearings for electric motors are available in a com- 
plete range for every requirement — plain, sealed, shielded or in 
combination of seals and shields. Why not slash your motor 
rejections with bearings that are proved quiet? The Fafnir 


Bearing Company, New Britain, Connecticut. 


@ 
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VITAL communication systems 



















depend upon special parts by 
ALUMINUM GOODS MFG. CO. | 
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iting ees and you, too, can depend on 
tity- . 
rent the Metal Men of Manitowoc for 
exacting stampings to meet your 
1 for ‘ . 
bi most important requirements... 
om- The precision and economy with __ the specifications of the finished Conteh ent Geteneoe Seine 
cing = ALUMINUM GOODS MFG. CO. 
or in which stampings or spinningsare _ product. If you have a precision 


MANITOWOC, WISCONSIN 


rotor made by Aluminum Goods Mfg. job, that must be held within 200 Fifth Ave., New York City 


: ea Merchandise Mart, Chicago 
afnir Co. from custom-rolled sheets close cost limits, by all means 
MAKERS OF MIRRO THE FINEST 


assures unparalleled control over investigate A.G.M. services. ALUMINUM COOKING UTENSILS 
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GHROMEL 


ELECTRICAL HEATING ELEMENT 


USED IN MILLIONS OF APPLIANCES 


10 


Pl ee. a ee) 


THE LAST WORD 


The final argument that sold this electric range 
was based on the dealer’s confidence in the range’s 
Chromel elements. It was a new story to the 
customer, but it was easy to believe and accept, 
because the dealer spoke as one who knew what he 
was talking about. For a long stretch of years he has 
known Chromel, and knows that this alloy has 
never let him down. The appliance maker knows 
this, too, and sees to it that his elements are made 
of Chromel, to the end that you and your customer 
will be satisfied. And, of course, the pleased customer 
is the repeater. So, you benefit, when you specify 


Chromel heating elements. 


HOSKINS serror 
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To Any Industrial Area in the United States 


The American Brass Company makes every effort to furnish Anaconda Copper, 
Brass and Bronze to your exact requirements —in composition, temper, gauge, 
size, finish and working qualities—and, equally important, to have these 
materials readily available where and when needed. e Seven manufacturing 
plants and well-stocked warehouses in principal industrial centers cooperate 
closely with Anaconda Distributors to supply these metals in commercial form 
to any part of the country —usually within a few hours; at most, overnight. 








BILLINGS 


\) 
SALT LAKE city 





GRAND — 
JUNCTION 
LAS Vegy 
ALBUQUERQUE 
PHOENIX 
f These Strategic Point 
SAN 
S the Nation's Needs for | 
Copper, Brass and Bronze 
= 
ANACONDA DISTRIBUTORS THEY STOCK A WIDE RANGE OF METALS 
Are Ever Ready to Serve You for Immediate Delivery 
Located in practically every industrial center Adequate stocks of Copper, Brass and Bronze are ire 
throughout the Nation, Distributors of Anaconda Metals maintained for your occasional or emergency order, or n ( 
are constantly alert to your needs and have adapted their for your regular source of supply—strip, roll, sheet, plate, len 
stocks to the particular requirements of the areas and wire, rods, bars, pipe, and seamless tubes—in the com- 1a) 


industries they serve. monly used sizes, tempers and finishes. ne 




























BILLINGS 


DENVER 


LAS Veg 


QUERQUE 


= = 


TALS 
ivery 
ze are 
ler, or 


plate, 
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DULUTH 








MINNEAPOLIS ; 
EAU CLAIRE BAY CITY{? 
GRAND 
MILWAUKEE of /? RAPIDS 
CHICAGO 
OMAHA 
PEORIA 
LINCOLN sss cite CINCINNATI RICHMOND 
ST. Lous LOUISVILLE LYNCHBURG worroux 
PADUCAH 
WASHVILLE CHARLOTTE 
TTANOOGA ARTANBURG 
es e SieENVLE FLORENC 
MEMPHIS SA ERSON 
ROME 
ATLANTA 
BIRMINGHAM NNGU 
MACON 
WEST POINT SAVANNAH 
FT. WORTH DALLAS SHREVEPORT 
WACO 
AUSTIN 
HOUSTON 
GALVESTON 
SAN ANTONIO 


CORPUS CHRIST 


MILLS AND WAREHOUSES 
Supplement Distributors’ Stocks 


To maintain this complete service, Distributors’ stocks 
ire supplemented with stocks at the Company's warehouses 
n Chicago, Cleveland, Milwaukee, Philadelphia, Provi- 
ence and Houston—and with mill stocks at the Company’s 
1anufacturing plants at Buffalo; Detroit; Kenosha, Wis.; 
nd Torrington, Ansonia and Waterbury, Conn. 


... AND THOSE SPECIAL ITEMS? 


While Anaconda Distributors stock the standard com- 
mercial alloys in sizes to fill the majority of industrial re- 
quirements, there are, nevertheless, those urgent calls for 
special items. Here too, your Anaconda Distributor is bet- 
ter able to serve you by arranging prompt shipment from 
the warehouse, mill, or other source of supply nearest you. 















Anaconda Metals include 
Copper, and Copper alloyed with 
Zinc, Tin, Nickel, Aluminum, Lead, 
Silicon, Manganese, Beryllium 
and other elements in all combi- 
nations that can be manufac- 
tured commercially in the form of 
Sheets, Plates, Strips, Wire, Rods, 
Bars, Seamless Tubes; Extruded, 
Rolled and Drawn Special Shapes; 
Hot Pressed Parts and Pressure 
Die Castings. 


An experienced Technical De- 
partment and a group of trained 
Engineers are always at your 
disposal. Whether your require- 
ments are large or small, specify 
“Anaconda”, the name that rep- 
resents a complete service in 
Copper and Copper Alloys—from 
mine to consumer. 
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MANUFACTURING PLANTS — Ansonia,Conn. * Buffalo,N.Y. * Detroit,Mich. * Kenosha, Wis. * Torrington,Conn. * Waterbury, Conn. 


OFFICES AND AGENCIES—Atlanta, Ga. * Boston, Mass. * Buffalo, N. Y. © Chicago, Ill. © Cincinnati, Ohio * Cleveland, Ohio 

Denver, Colo. * Detroit, Mich. * Houston, Texas ®* Kenosha, Wis. ©® Los Angeles, Calif. *© Milwaukee, Wis. ® Newark, N. J. 

New York, N. Y. © Philadelphia, Pa. © Pittsburgh, Pa. * Providence, R.I. * Rochester,N.Y. © St. Louis, Mo. ® San Francisco, Calif. 
Seattle, Wash. * Syracuse, N. Y. * Washington, D.C. ® Waterbury, Conn. 


WAREHOUSES: Chicago, Ill. * Cleveland, Ohio * Milwaukee, Wis. * Philadelphia, Pa. * Providence, R. I. 
The American Brass Company of Texas, Houston, Texas 


IN CANADA: Anaconda American Brass Limited. Manufacturing Plant and General Office, New Toronto, Ontario 
Montreal Office: 939 Dominion Square Building 


Anaconda Copper & Copper A. 





AND SKF BEARINGS HAVE 
BEEN TOGETHER FOR 28 YEARS 


os Se oe 


Puts the 
Right Bearin 
in the 
tr dak Place 











WENTY-EIGHT years ago, Fairbanks, Morse & 

Co., manufacturers of this 5 h.p. motor, began 
using SSP Bearings. Since then they have se- 
lected SOLSIFP’s consistently. 


They learned long ago that SALSiP Bearings run 
smoothly . . . that they keep the armature in proper 
i ... that th k i 
alignment that they check wear and maintenance Built by Fairbanks, Morse & Co. 
costs ... that they enable motor overall length to be 
reduced from 10 to 20%. 


It’s that zest in SLC Bearings over a period of years 
that leads manufacturers in a// industries to write 


“SRS” on their specifications. Don’t hesitate the 
next time you buy bearings; switch or stick to SISF. 
4584 


SNLSP INDUSTRIES, INC., PHILADELPHIA, PA. BALL & ROLLER BEARINGS 
JUNE 1940 
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“FELT YOUR 
PRODUCT 


Perfect LUBRICATION to all bearings at all times is the important feature in this 
fractional horse-power motor of The Holtzer-Cabot Electric Company, of Boston. 

FELT YOUR PRODUCT—automobiles, airplanes, mechanical devices of all kinds 
need this insurance. 


vewrett Give our engineering department a chance to find out where your product can 


be benefited through the use of Felters’ Certified Felt. 


The Felters Company, Incorporated 


210 SOUTH ST., Dept. M6 st BOSTON, MASS. 


OFFICES: New York, Philadelphia, Chicago, Detroit 
SALES REPRESENTATIVES: Dallas, Los Angeles, Nashville, St. Louis, St. Paul 
MILLS: Johnson City, N. Y. © Millbury, Mass. © Jackson, Mich. 
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TORRINGTON RESEARCH LABORATORIES 
Bo eet SUPPLY ENGINEERING DATA TO MAKE 
BWP ae "FAN BLADE BUYING ACCURATE, EASY 


This new Torrington Catalog includes 
between two covers the complete line of 
* Torrington Propeller-Type Fan Blades 
with full illustrations, detailed specifica- 
tions and accurate performance charac- 
teristics for each blade. It also includes 
fundamental fan laws and an explana- 
tion of the several standard methods 
for testing propeller fan blades. Design 
engineers will find this complete and 
authoritative guide invaluable. Clever- 


This new catalog of yours is one of the ly arranged for rapid reference, the 
best pieces of technical literature I have 
ever seen. Torrington Fan Blade Catalog contains 
I find constant use for it in planning and \ s 
specifying Fan Blades for our refrigeration the answers to all ordinary questions 
units. F we, ; : 
, ar 1 regar¢ ” sp : : ( errorm- 
HARRY C: KROMUS regarding specifications and pertorn 
Design Engineer “e—all prenared ee 1 by 
Bush Mfg. Co. ance—all prepared and guaranteed by 
Hartford, Connecticut 


experienced Torrington Engineers. 
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/ Séleilin of propeller hin bbaules 


AKE ere ——_™ A PART OF OUR RESEARCH AND 

. . DEVELOPMENT LABORATORY WITH 

EASY Ps " EQUIPMENT FOR PRESSURE TESTING 

OF LARGE DIAMETER PROPELLER 

ludes FAN BLADES BY NAFM OR ASHVE 

4 CODES 

ne ot 
lades 
‘ifica- 
arac- 
ludes 
ylana- 
thods 
esign 


and NEMA FREE AIR TEST EQUIPMENT 
ever- IN CENTER FOREGROUND. SPECIAL 
ies ATTIC FAN BLADE TEST BOX IN 
BACKGROUND AND SMALL NAFM 
OR ASHVE CODE EQUIPMENT AT 

stions THE LEFT 


tains 


form- 


d by 
Write today for this valuable data 
book—you will find it extremely use- +) Torrington Manufacturing Company 
* #£Torrington, Connecticut 
ful in planning and specifying Fan ™ §$Gentlemen: 


Blade requirements. "= Please send your new catalog to 
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The I. T. & T. Selenium Rectifier is a 
bear for punishment—it withstands 
extremely high current overloads... 
operates efficiently throughout a wide 
temperature range...is shock and vi- 
bration proof—unequalled for mobile 
equipment. It is entirely metallic... 
rectification takes place within an 
inflexible one piece disc...it requires 


Other Outstanding Features 


only light assembly pressure and is 
not critical to pressure changes. 


The Selenium Rectifier operates with 
equally high efficiency when wholly 
immersed in oil—a unique feature 
which makes it invaluable for service 
in corrosive atmospheres, such as 
electroplating. 


The I.T. & T. Selenium Rectifier 
finds wide, general-purpose ap- 
plication in a variety of forms 
for the rectification of large or 
small currents at high or low 
voltages. It also has many other 
uses, such as spark quencher, 
polarizer or electronic valve. 


Efficiency: The high efficiency 
of the Selenium Rectifier over a 
wide load range assures eco- 


nomical operation, low costs 
and eliminates maintenance. 


Compactness: The high per- 
missible back voltage of the 
Selenium Rectifier plates holds 
to a minimum the number re 
quired. Also the high current 
density permits the use of small 
plates. These features together 
with simplicity of design make 
it a comparatively small com- 
pact unit. 


Overload Capacity: It will 
withstand short overloads of 
ten or more times the normal 
rated current without damage. 


Wide Temperature Range: It 
operates instantly in ambient 
temperatures of from —40°C. 
to +75°C. for continuous serv- 
ice — higher for intermittent. 


Regulation: Stable output dur- 
ing years of wide use and good 


Consulting engineering services available for specific requirements. 


Address Engineering Department for descriptive bulletin. 





of I. T. & T. Selenium Rectifiers 


regulation with varying load 
demands. 


Electrical Stability: It has no 
moving parts, it requires no 
adjustments or replacements, 
there is nothing to get out of 
order. It has indefinitely long life. 


Low Back Leak: It has negli- 
gible back leak for battery 
charging. No protective devices 
required to guard against in- 
terruptions in A.C. supply. 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
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137 Varick Street, New York, N. Y. 
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Lwerything you could possibly 
want in MAGNET WIRE 


HE only thing we don’t do to magnet wire is to 
manufacture finished coils from it. That’s your job. 
Ours is to supply you with exactly the wire you specify—the 
right gauge, the right temper, the right coverings. On top of 
that,every foot of the wire must exhibit the same properties, 
both mechanical and electrical. 
If you don’t think that’s a job, then a visit to our magnet 
wire works would surprise you. 








The fact that we have been making magnet wire ever 
since the birth of the electrical era, plus our consistent 
record of progress in this field, is proof that we can ade- 
quately meet your requirements. Join the growing list 
of electrical manufacturers who agree that we give them 
“Everything you could possibly want in magnet 
wire.” Write today for detailed information. 





DEQUATE 
Have you tried Amerglass — our Wah nine 


new glass-insulated magnet wire? 





AMERGLASS MAGNET WIRE AMERBESTOS MAGNET WIRE ENAMELED AND COTTON 
MAGNET WIRE 


AMERICAN STEEL & WIRE COMPANY 


COTTON OR SILK MAGNET WIRE PAPER COVERED MAGNET WIRE ARMATURE BINDING + WIRE 


Cleveland, Chicago A°#j and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 
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ORMICA panels are used on a great many electronic devices 

for clinical purposes as well as for meters, and testing devices 

of various sorts. These panels are printed in gold and silver and 

are drilled and machined for the attachment of controls. The pic- 

ture shows a Formica panel on the "Radioclast" manufactured by 
the Electronic Instrument Company. 


Formica has several printing and marking processes by which such 
panels may be prepared, and they may be completely machined, 
ready for assembly, in the Formica factory. 


Send your blue prints for quotations. 


THE FORMICA INSULATION CO. 
4638 Spring Grove Ave., Cincinnati, O. 


ORMICA 
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BULLETIN 740 
AUTOMATIC STARTER 


MU ey Meet lat ae TTS 
compression resistors, provides smooth 
acceleration for squirrel-cage motors. 


BULLETIN 640 
MANUAL STARTER 


AUR UMTS la TMT Mel sltael ola te]i) 
gradually build up the current value until 
the motor smoothly turns over the load. 


ALLEN-BR DLEY 


; | UALITY 





AC WACO (3) 





There are many applications where it would be highly desirable to start 


squirrel-cage motors smoothly, without shock—either to improve the prod- 


uct or to reduce wear and tear on belts, gears, and connected machinery. 


Here is where one of the starters described below fits ideally into the picture. 


For Automatic Starting 


The Bulletin 740 starter is controlled by 


For Hand Starting 


=> With the Bulletin 640 starter, the operator 


push buttons or other pilot device. The 
Bradleyunit compression resistors can be 
easily adjusted to meet exactly the starting 
torque requirements of the motor load. 


has the motor starting speed under his full 
control. Thus, shock to connected machinery 
can be eliminated. Byreducing machine wear 


and tear, maintenance expense is saved. 


SPEED-TIME CURVE OF BULLETIN 740 STARTER 


7 SPEED-TIME CURVE OF BULLETIN 640 STARTER 





ors 
SF -+— BULLETIN 640 
“ae 


TIME 





Large and Small Sizes 
for Every Industrial Need 


Allen-Bradley compression resistance starters have 
been used by industry for many years to control 
conveyors, textile machines, punch presses, wire 
drawing machines, line shafts, V-belt drives, band 
saws, chain drives, and other such equipment. Avail- 
able in capacities up to 250 hp, 220-440-550 v. 


REDUCED-VOLTAGE 
== STARTER BULLETINS == 





Includes bulletins 
on manual and 
avtomatic resist- 
ance type stoart- 
ers and on auto- 
matic tronsform- 
er type starters. 


Bulletin 740 starter, rated 250 
hp, 220 volts, showing main 
contactors and auxiliary relays. | 
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Harrison 


Plant 


for Heat Resistinc ALLOYS 





A 40 year experience in the development of 
alloys is an insurance factor appreciated by 
those whose production depends upon quality 


and maintenance of that quality. 


DRIVER~HARRIS COMPANY 


HARRISON, N. J. 


40 


Nichrome 
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Can be used in Automatic user. Let us know yours. Send for samples. 
Hopper Feed Drivers 
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Lock Washer and Screw 


received as one unit he @) L T J TE 





= 










1,963,800 
1,782,387 
2,113,424 
2,113,425 
2,152,591 







a a Lock Washer 


iy Siiivinely ’ 
“LOCK W. ‘SHER ASSEMBLY SCREWS 


= Faster Assembly Speed up production —save money! 
™ Easier Handlin g| Meet delivery schedules and reduce 
production costs by changing to 
HOLTITE “Lock Washer Assembly” 
screws — the modern method of fastening. Both lock washer 
and screw are pre-assembled ready for application — the lock 
washer cannot come off. Stop waste of lock washers and hand 
assembling time. Keep inventories automatically balanced. 
Reduce labor costs. Effect greatest locking efficiency. Test  “0,jimt, Wasted putting 
these cost-cutting fastening units in your assembly. You'll find 
definite savings plus tighter connections. Send for 
samples. Furnished with HOLTITE-Phillips 
Recessed heads and slotted heads. 




















‘LOCK-TITE” SCREWS 


Another HOLTITE fastening innovation —a 
screw and lock washer in ONE PIECE! As 
the lock washer is an integral part of the 
head, all lock washer assembling difficulties 
are automatically eliminated. This newest 
and efficient fastening device saves time, 
waste and money. “LOCK-TITE” screws 
are made to fit the specific needs of 





> 
SR ‘Ae 
BAAS WR Patents 
Pending 
Prevents wasted lock- Self-balanced inventories Furnished with HOLTITE- 
washers—real savings — simple stock control Phillips or slotted heads 


C0) Ue SCREW CO 


New Bedford.Mass...Warehouses at Detroit & Chattanooga. 
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for motors up to » 7 H. P., 550 V. 


FIRST things first! — equip your machines for sure starting. And 
keep them in the running with dependable SWITCHES. Machines 
built for high-grade performance need motor control and pro- 
tection of a high order, — which is just what you order and get in 
these Re-settable Thermal Switches . . . Handy front-operating 
manual control, with “Start — Stop-Reset” Push-buttons. Thermal 
overload protection (in different ratings) for motors up to 714 H. P., 
440-550 Volts . . . It does take 50 years of fine switchmaking to 
safeguard machines so well. 


FEATURES: Across-the-Line Type (Type RT), manually controlled, 
front-operated. STRAIGHT-LINE LINKAGE mechanism; no wipe on 
contacts, minimum of mechanical wear. Contacts silver to silver butt 
type. Movable contacts full-floating, self-adjusting. Thermal over- 
load protection by bi-metallic action with interchangeable heaters. 
Mechanism trip-free from the thermal relay. 2, 3 and 4-pole switches 

. each pole a unit in Bakelite. Look for the full-line specifications 
in Catalog 8-M, free on request. And please ask, as freely, for en- 
gineering counsel on your special switch-applications. 


tel AEA: ee LOE: DBE 








INDUSTRIAL CONTROL DIVISION 
ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A. 





JUNE 1940 


TURING 





MY JOB IS A LOT\E 






ONLY ONE UNIT 


( AN QL 10 wanote:! 


the 


es 


den NO DROPPED 


LOCK WASHERS! 









SS = —- PRE 


L 


And, 

reward 
lock w 
to ord 
quality 
type ol 
you'll { 


SH J 





EASY TO KEEP owe 
UP TO SCHEDULE! 








pre-assemBLeD OHAKEPROOF 


LOCK WASHER AND SCREW! 


And, for the manufacturer who uses SEMS Fastener Units there are such 

rewards as reduced costs and improved product quality. The savings on lost 

lock washers alone make SEMS Fasteners practical. Also, they are easier 

to order, easier to stock and inventories always balance. Better product 

quality is certain because no screw can be driven without the right size and SEMS Fastener Units are ee 

type of lock washer to hold it tight. Try SEMS Fasteners on your product— any standard screw head in stander 
 E: ‘ k diameters and lengths. 

you'll find they make your job easier too. 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario > 
Copyright 1940 Illinois Too! Works ' 


Shakeproof Screw Products are avail- 
able with Phillips Recessed Heads 
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REMOVABLE, REPLACEABLE SEALS 


are not only SMOOTH AND QUIET, Gut also EASY TO INSPECT AND REGREASE 


| 
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VKRMA-AVFFMAN 
Felt Seal K all K. earings with 


Rigidly fixed in the outer ring, the felt 
seals in NORMA-HOFFMANN PRECI- 
SION BEARINGS are nevertheless easily 
and quickly REMOVABLE AND RE- 
PLACEABLE at will, thus facilitating 
inspection, cleaning or regreasing. 

Moreover, the seal is entirely within 
the confines of the bearing, and there- 
fore not exposed to injury. The NORMA- 
HOFFMANN seal construction avoids 
race distortion, assuring dimensional 
accuracy and quiet running. 





The effective labyrinth formed by the 
THICK, FULL-SIZE FELT SEALS 
and plates against the recessed inner 
ring, provides extra protection against 
escape of lubricant or ingress of dirt. 
Grease capacity is ample for long service. 

Wide, solid inner and outer rings af- 
ford maximum contact on shaft and in 
housing—making housing inserts un- 
necessary and militating against slip- 
page, looseness, and escape of lubricant 
past outer ring. 


Write for the Catalog, describing the most complete line of self-sealed bearings in America, including several 
series with single felt seal, with single felt seal and side plate, and with double felt seal (illustrated above). 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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A Tip You Can Also Use When 
Considering the Leland Motor 


Two hundred yard drives and one putt greens 
aren't made by merely studying books on golf. 
Any par shooter knows that the only way to 
master golf is to get out on the course and 
actually play the game. 

And what is a sound tip for golfers is also a 
sound tip for motor buyers. In this case, too, first 
hand knowledge is the only way to find out how 
much extra stamina, eye-appeal, and depend- 
ability Leland motors can add to your products. 

A test in your own plant, for example, will 
show you the reason that 99 6/10% of all Leland 
motors never require factory service. A test on 
your own products will show you why Leland 
motors are specified more often than any other 
make when given the opportunity to demon- 
strate their many features. 

Decide today to give Leland motors a trial. 
Write, wire, or telephone for the motor you would 


like to test. The Leland Electric Co., Dayton, Ohio. 


Representatives In Principal Territories 
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Obtain One For Comparison and Test 


RIVET, SCREW, BI-METAL, SPECIAL TYPES 


as 


CONTACTOR FACINGS AND INSERTS 


Wherever a circuit must be made or broken, Mallory offers 
the best electrical contact for the job. Mallory contacts 
of tungsten, molybdenum, silver, la Elkonite and 
special alloys are meeting individual requirements with 
uniform satisfaction throughout the electrical industry. 

Most of the cars built today are equipped with Mallory 
ignition points. Mallory contacts insure the successful 
operation of electrically controlled machinery on land, on 


P.R. MALLORY & CO., inc. 


y P.R. MALLORY & CO. inc. 


ad 
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ELKONITE-EQUIPPED CONTACTORS 


OVERLAY AND INLAY METAL 


sea and in air—traffic lights, railway signals, airplane 
engines, elevators, fire alarms, temperature controls, marine 
engines, navigation beacons, household circuit breakers, 
typesetting machines, electric razors. 

Write today for the Mallory Engineering Data Book on 
Electrical Contacts—or submit your contact problems to 
Mallory engineers for recommendation of the material 
best suited to your needs. 


INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO 


ELECTRICAL MANUFACTURING 





Il show you 


wi 


>..S 
gs 
a 
S'S 
an 
— 
a 
45 
g 

= 


= | 
2 
S ¥F 
were 
‘o 


against time production 
aeed piles coleiaed Shea 


Let 


plier cost. 


“feel”—are the result of the 


in their — 


stock to 
ie 
ool 


govern every 
These methods have identified 
reduce your overall 
or write for Pocket 


fortable 
can 
itor 


craftsmen methods that 
the Klein line specially adapted 


ments. 
your 


the final inspection. 


Mathias Klein & Sons “since 1857.” There are 
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Hand-Crafted - - - Extra Hours in Our Factory, for Extra Years’ Service in Yours 


The right plier for the partic- 
ular job saves time in any pro- 
duction line. The right quality 
plier saves money because it’s 
built for long, continuous service. 
Kleins — “since 1857” — have 
become the standard of the in- 
dustry because they have pro- 
vided the right pliers for any job 
— and always highest quality. 

Modern equipment — in the 
hands of experienced craftsmen 
— maintains Klein quality and 
uniformity in every step of the 
manufacture of Kleins. These 
extra hours that such methods 
require in our factory mean that 
Kleins will give extra years of 
service in your production line. 


KLEIN PLIERS 


Here are some pliers in the 
Klein Line. 


No. 201-NE 
Klein’s Streamlined 
Side Cutting Plier 





For use on bare and insulated 
wire. Adaptable for all uses 
where a high quality, heavy duty 
plier is required. Nose is round- 
ed to permit close work in con- 
fined space and prevent nicking 
wire. 


No. 202 Klein’s 
Oblique Cutting Plier 





Cuts close, the narrow head 
permitting its use in confined 
places. The knives are perfectly 
fitted, so that they meet accu- 
rately at all points. One of the 
most useful tools for radio and 
switchboard work. 





Close and delicate — or rough and heavy — the 
work is handled quickly and accurately with the 
Right Pliers — by Klein. 





No. 202-A 
Klein’s Narrow Nosed 
Oblique Cutting Plier 





Has narrow hinge and pointed 
nose for very close work. Per- 
fectly matched knives make for 
clean cutting. Popular in radio 
and telephone work. 


No. 203 
Klein’s Long Nosed 
Plier with Cutters 





This style of plier has been 
perfected especially for mechani- 
cal and electrical work, armature 
winding, close assembly work, 
ete. Jaws provide long reach, 
but special hardening and tem- 
pering insure positive grip at 
point of nose. 


Foreign Distributor—international Standard Electric Corporation, New York, N. Y. 


wou We i, & ene 
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Other styles are provided with- 
out side cutting knives—needle- 
or chain-nose jaws. 


o. 305 Klein’s 
Long Flot Nose Plier 





Extra long, wide, nose 
makes this plier especially useful 
in a variety of applications. 





A long, round-nose niet 
plier for the heavier gauge wires, 
as used on elevator control 


boards. Specially adaptable for 
forming lea eracking insula- 
tion, and stripping. Klein “hand 
form” handles provide maxi- 
mum comfort and powerful 
leverage. 

There’s a Klein for every plier 
requirement in your production 
line. Ask your tor — or 
write for the Klein Pocket Tool 
Guide. 
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This up-to-the-minute General 
Electric Cord Set was selected to 
satisfy particular customers and 
eliminate costly service trouble. 
The all-rubber plug and strain 
relief which are actually molded 
on the cord won’t break or be- 
come loose. 





Seok 4 


FOR COMPLETE PROTECTION 
AND ATTRACTIVE APPEARANCE 


Leading Manufacturers Use Them for Mighty Good Reasons 


Another well-known manufac- 
turer specified this good looking 
General Electric Cord Set to 
obtain outstanding appearance as 
well as top performance. Molded- 
on plug and connector are care- 
fully styled to harmonize with 
modern appliance design. 





Good reputation sold this rugged 
G-E Cord Set. The manufacturer 
used G-E Appliance Switches, 
Lampholders and Outlets to solve 
previous problems. When he 
needed a cord set, it was logical 
for him to call a G-E Accessory 
Equipment Representative. 








WHY G-E RUBBER PLUGS MOLDED ON THE CORD ARE SUPERIOR 











Lead wires with full insulation 
are molded in rubber. Wires 
are looped within plug to pre- 
vent strain on soldered con- 
nections. 


Plug is molded to the cord— 
not merely attached. 


f 


ONLY G-E RUBBER PLUGS ARE MOLDED ON THE CORD 


Write to Bridgeport for Information 





Contacts in ordinary plugs are 
held by friction only. 


Strains are transmitted directly 
to soldered connections — the 
weakest point. 


In ordinary rubber plugs, the 
outer body is dianiquce the 
cord. Contacts, cord and plug- 
body are held together by 
friction only. 


G-E All-rubber Plugs can be molded on any type of silk-, cotton-, rubber-, or asbestos-covered 
cord. For complete and helpful information, write to Section Q-0166, Appliance and Merchan- 


dise Department, General Electric Company, Bridgeport, Connecticut. 


GENERAL @ ELECTRIC 
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You Get Them Both in 
H & D Shipping Boxes 


Suppose you were a dealer. One prod- 



















uct is offered to you packed in an ordi- 
nary corrugated container — with no 
assurance of adequate protection, no 
promise of advertising or merchan- 
dising help. Another brand comes to 
you in a shipping box engineered to 
protect against all normal transporta- 
tion hazards and designed to help you 
sell the product. As an alert, progres- 
sive dealer, you’d specify Brand No. 2. 

The shipping box is important. 
Strength plus showmanship are the 
important features to look for. Are 
they present in your shipping box? 










AUTHORITY 
Better See ot & oD ON PACKAGING 


HINDE & DAUCH ® Executive Offices, 4007 Decatur St., SANDUSKY, OHIO 


Factories in Principal Cities @ Canadian Address: Toronto, Ontario 
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Lucky that Diogenes wasn’t 
looking for loose scale... 


If Diogenes should take his lantern and prowl among the 
thousands of hermetically-sealed motors now in service in which 
Republic Silicon Steel Electrical Sheets have been used for lami- 
nations, his search for loose scale would be fruitless. 

Loose scale, grease and other foreign matter on the laminations 
of hermetically-sealed compressor motors plays hob with the 
operation of the assembled unit. That’s why so many makers of 
equipment of this type use Republic Silicon Steel Sheets — 
the clean sheets with the tightly-adhering scale and full-rated 


electrical characteristics, as well as physical properties that 


REG US Pal OFF 





insure clean, sharp punchings and long die life. 
BERGER MANUFACTURING DIVISION 


NILES STEEL PRODUCTS DIVISION ‘ ‘ 
S100, AEA Guan Aenea You can get all the facts from Booklet 171. Write Republic 
U . e 

TaGnoan caueE aad Steel Corporation, General Offices, Cleveland, Ohio. 
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Hinged dog on slide 
actuates sealed 
metal clad Micro 
Switch only on one 





direction of dog. 


Dog on slide 
actuates piv- 
oted arm 
which oper- 
ates metal 
clad Micro 
: Switch. Ad- 
justable mounting plate and flexible 
coupling permit easy change of limit 
and stop positions. 


Bellows Thermostat—Fluc- 
tuations in temperature 
change the length of the 
bellows to operate 
the Micro Switch. 


Solenoid Control— 
Plunger of sole- 
noid actuates Mi- 
cro Switch to con- 
trol other circuits. 





S Straight Cam Con- 
my trol— Cam on rod or 
bar actuates roller 
arm which operates 
the Micro Switch. 
Equipped with Type 





“‘J” Actuator. Used on machine tools 
and packaging machinery. 


Control of 
Weight — 
Weight acts 
ona simple 
lever which in 
turn actuates 
the Micro Switch. Used to prevent 
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Co 


ce 


ator rides material and operates the 
switch if thickness limit is exceeded. 










Thickness Limit Switch 
—Roller type actu- 






Diaphragm Pres- 
sure Actuated— 
The pressure of 





a liquid or gas 
against the diaphragm actuates the 
Micro Switch at desired limits of 
pressure. 





\ fener } 
{ JADA A } 


SS Say 
Lathe Carriage Stop — Lathe carriage 
actuates the Die Cast Micro Switch at 
end of travel. 














































WJ ~ Dise and Cam Op- 
erated —A se- 


GS 


tions is controlled by means of a 


quence of opera- 


roller-leaf actuator following the 
strips on a driven drum. 













Coin Actuated — In 


Speed Governor Control — Speed 
by a regular Micro 
a coin machine, the 


2 indicated or controlled 
A, = 
; Switch linked to a 


/ o)) governor. 












weight of a falling 





coin, through a 
proper lever, oper- 

























complete evaporation of liquids in a 
container. 


IF YOU WANT TO... 


| locate a star .. . stop and reverse a tap in !/10th 
of a revolution . .. get precise operation under 
the sledge-hammer blows of a heavy cam... 


specity MICRO SWITCH 


This little switch does a big job no matter where you 
put it—wherever time, temperature, pressure, weight, 

relays or solenoids are the control factor. It is no larger 
than your thumb yet it stands up under terrific pound- 
ing. It limits the movement of 5500 ton presses. 


ates a regular sensitive Micro Switch. 


Switch. Its energy requirements are small, ranging 
from .004 to .0004 ounce inches, depending on the 
type of switch desired. 


It is dependable, providing a sharp, clean snap action 
on slow actuation as well as at speeds up to 300 times 
per minute for as many as ten million operations. 





It is so light in weight—only one ounce—that airplane 
1 manufacturers are specifying it for important functions 
where size, lightweight, vibration resistance, absolute 


The Micro Switch resists vibration, is rugged, has low 
dependability and long life are all-important. 


electric resistance and high dielectric resistance. It is 
listed by the Underwriters’ Laboratories at a rating of 


The Micro Switch, operated by thermostatic or other 
1200 watts up to 600 volts. 


means, assures highly accurate operation because of the 


precise repetition of switch action on each cycle. Micro Switch engineers are specialists in precision 


switch application. Their knowledge can be of value to 
you in solving a problem. 


Wherever precision switching presents a problem you’ 
will find it to your advantage to investigate the Micro 


Copyright 1940, Micro Switch Corporation 


MICRO (ms, SWITCH 


Manufactured in FREEPORT, Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 
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Manufacturing features 
Merchandising features 






































that SAVE... 


ENDURING EFFICIENCY and improved modern 
styling have earned a long-standing reputation for 
the famous Sunbeam appliances. Here, Bakelite 
Plastics play a leading role in the successful man- 
ufacturing and merchandising of many of these 
products— most recent of which is the Mixmaster. 

Manufacturing is Simplified by molding nine im- 
portant parts, including Mix-Finder, Speed Control 
Governor and Handle, of Bakelite Plastics —each 
in a single operation. Although most of these 
parts are intricate in shape, they are accurate in 
dimension, eliminating costly machining and fin- 
ishing steps. Clean-cut intaglio lettering is formed 
in the molding process. Metal inserts, firmly em- 
bedded, help speed up assembly. Color and luster 
are integral with the material itself. 

Selling is Easier because distributors can capitalize 
on the numerous advantages of Bakelite Plastics. 
For instance, the rich appearance of the Handle 
and Mix-Finder will remain attractive indefinitely. 
Color and finish cannot wear off or wash off, and 


that SELL... 


SAFE, ENDURING 
INSULATION» 


STURDY oy 


CONSTRUCTION 










cd 


PERMANENT 
JET-BLACK FINISH 


— obtained with Bakelite Plastics in Sunbeam Mixmaster 


the lustrous surfaces are unharmed even by cor- 
rosive fruit juices. Inherent electrical and heat- 
resistant characteristics of Bakelite Plastics provide 
exterior parts that always are safely insulated and 
pleasant to the touch, while for the interior 
mechanism these properties, combined with high 
mechanical strength, assure unfailing performance. 

For your own electrical devices, too, Bakelite 
Plastics may effect production savings, as well as 
improved efficiency and appearance. Illustrated 
booklet 8P, “New Paths to Profits’, describes 
these materials in detail. Write for your copy today. 

BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 
UCC) 


247 PARK AVENUE, NEW YORK 


BAKELITE 


BY 
Pee eer et mete mets one theme Sem qeeh Serene ee ee tm meet, mtr Oe 
eetnet my be er me Oe eee 8 co me me me en ee ee me oe 


PLASTICS HEADQUARTERS 





LUSTROUS SURFACE- 
UNHARMED BY 
FREQUENT HANDLING 





= MODERN 
DESIGN 
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FLUID DRIVE UNITS LINK MACHINE MOTORS AND 


WORK For rotating or straight line application. 


LIGHT-TRANSMITTING PLASTICS IN SOME NEW 


PRODUCT DESIGNS........ 


Will they be appearing soon in your own products? 


FASTER, QUIETER, MORE MODERN THROUGH 
Er er ee 


55 


How Ditto engineers improved upon an already excellent job. 


WITH NEMA AT HOT SPRINGS. ............0..55..05.5 58 


STANDARD OR_ SPECIAL 


MOTORS FOR YOUR 


PRODUCT Not an easy-to-reach decision but a highly important one... ... 60 


WHAT TEN DESIGN ENGINEERS LEARNED ABOUT DIE 
CASTINGS Fora variety or produck aes... occ. hoe eee 67 


NISA LEADERS WOULD MODERNIZE SERVICE SHOPS 76 


New Printed Matter, Publications 83 


Opportunities that enable the product 
maker to keep well-informed. 


As the Editor Sees It........... 50 


Engineering Details............ 71 


That make products, large and small, 
better ones. 


Design of The Month.......... 63 


In recognition of outstanding accom- 
plishment, in a new product. 


New Designs—Applications.... 64 
A quick review of what's new. 


TO APPEAR IN 


Which Instrument For The Job? High pre- 
cision indicating devices need not be speci- 
fied for products where readings need only 
be approximate but “‘just-about’’ readings 
are useful where accuracy does not count. 
A guide to which type, what usefulness and 
at What comparative cost. 


Insulating Varnishes and Compounds. \Wind- 
ings must be protected and made a unit with 
related parts. A  first-aid-to-the-specifier 
guide to this important field. 


New Parts, Equipment, Materials 
Pe) ree: 
To make better products. 


Motor Specifications.......... 86 
For designed-in applications 

What's Going On........... .108 
News of men and companies. 

Clestinee ane os oc Sake 118 


To the makers of materials, finishes, 
parts and equipment. 


Index to Advertisers...... .134 


LATER ISSUES 


How Specific Alloys Affect Spring Per- 
formance. Quite as important as the 
engineering design of the spring or its 
planned relationship to the function that it 
is to serve is the specification of that alloy 
best-suited to the performance sought. 


How To Read Wiring and Circuit Diagrams. 
In that special sign language of their own 
electrical engineers sometimes succeed in 
losing even their more eager followers. A 
simplified study of an often-difficult essential. 



































Many eyebrows were raised when 9 ZINC 


STAMINA 


9 DIE CASTINGS SPECIFIED IN 1931 


Alloy Die Castings were specified for decora- 
tive and working parts of the 1931 washing 
machine shown here. But the fact that 
26 die castings are similarly employed on a 
1940 model—produced by the same manu fac- 
turer—is of greater significance to design 


engineers. 


To those unfamiliar with ZINC Alloy Die 
Castings, this progress story offers convinc- 
ing evidence of their suitability for metal 
parts that are under mechanical stress. To 
the thousands of present users of die cast- 
ings, the story gives additional assurance that 
they are taking advantage of one of the most 
economical and efficient methods of parts 
manufacturing. 


The successful application of ZINC Alloy 
Die Castings to washing machine production 
is just one of hundreds of similar case his- 


The Research was done, the Alloys were developed, and most Die Castings are made with 


HORSE HEAD SPECIAL (nem dvcny) ZINC 


—DIE CASTINGS 


—RESULTED IN THE USE OF 26 IN 1940 


tories to be found in the files of the country’s 
commercial die casters. If you are not thor- 
oughly informed on the physical and eco- 
nomic advantages offered by this modern 
metal and production method, we suggest 
that you consult a commercial die caster—or 


write to The New Jersey Zinc Company, 
160 Front Street, New York City. 


Copies of earlier advertisements in this series gladly mailed 
on request. 
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Fluid Drive Units Link 


Machine Motors And Work 


Because of their ability to provide tre- 
mendous mechanical reductions, rapid 
acceleration, quick reversals, and step- 
less variable speeds, hydraulic drives to 
transmit power from electric motors to 
functionally moving elements are widely 


ONSISTING, essentially, of a motor-driven 
pump, pipe lines and hydraulic motor or piston- 
plunger, fluid methods of linking the basic elec- 

tric motor source of power and motion with the points 
of application of the latter are relatively new. How- 
ever, they are proving highly effective not only on 
heavy, slow moving machines, but also on lighter, 
higher speed types, involving complex functioning. By 
means of these drives, the constant speed, rotary mech- 
anical motion, for which many motors are particularly 
suited to supply, can be efficiently converted into either 
a constant or variable flow of smooth, positive, fluid 
power for accurately transmitting either linear or rotary 
motion over a wide range. Large masses may be 
moved, reciprocated, or rotated under precision control, 
and quick, cushioned reversals easily attained. In these 
devices, oil performs the double duty of lubricating the 
units and transmitting the power developed in by the 
hydraulic pumps. 

Where linear motion is to be imparted to a machine 
drive member, as on broaching machines, shapers, plan- 
ers, hydraulic presses, and various types of machine 
tool feeds, pumps are used in conjunction with control 
or metering valves to supply oil under pressure to one 
or more cylinders as the final means of delivering 
power. Where rotary motion is required, pumps are 
used in combination with one or more fluid motors for 
driving conveyors, grinder tables, wire stranding ma- 


* See also, “If Variable Speeds Are Required,” ELectrricaL 
MANUFACTURING, May 1939. 
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ELF-CONTAINED 
hydraulic 
mission (A) provides 
speed control, over- 
load control, rever- 
sibility control, and 
torque control. Elec- 
tric control 
bracketed to side of 
integral unit (B) var- 
ies stroke of pump 
and speed of output 
shaft through com- 
pact gear reduction 


specified in heavy-duty, electrically- 
energized products. Available in many 
designs, today, which are more compact, 
efficient and reliable than formerly, they 
offer one more solution of the drive 
problem for the alert engineer-designer.* 


chines, rewinders, printing presses and similar machines. 
Such transmissions are commonly built in two types; 
where pump and motor are combined as a single unit, 
and where pump and motor are separate. In the latter 
case, the pump may be located near the motor, or in- 
stalled at a remote location on the machine. 


WHERE STEPLESS ROTATIONAL SPEEDS ARE REQUIRED 


LUID motors are available in both constant displace- 
ment and variable displacement types and are cap- 
able of smooth and rapid acceleration. They offer a 
literally infinite choice of speeds over an extremely wide 
range and, under fluctuating loads, are able to main- 
tain constant speed without appreciable variation. In 
transmissions employing constant displacement motors, 
speed changes are made by varying the volume of oil 
delivered to the motor from the pump. Where variable 
displacement types are used, a still wider speed range 
is obtained by varying the displacement of the motor in 
addition to that of the pump. A comparison of the 
characteristics of the two forms of fluid motors shows, 
in general, that: 
In a constant displacement motor— 
(1) Horsepower varies with the speed providing 
oil pressure remains constant. 
(2) Torque is directly proportional to the oil 
pressure. 
(3) Speed varies directly as the volume of oil 
pumped through the motor. 


trans- 
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HEAVY duty, hydraulic transmissions, available 
in a wide range of sizes to fit specific engi- 
neering design requirements, are made in ratings 






















































thern Pump 


(4) With a given volume of oil, horsepower is 
directly proportional to the oil pressure. 
In a variable displacement motor— 
(1) When operated at a given piston displacement, 
the above laws apply. 
(2) Speed varies inversely as the displacement, 


in pump controls angle of socket ring with respect 
to valve plate to vary stroke of pistons. 


7 \ Oilgear 






REACTIONRING QUTPUT 


CYLINDER 


INPUT 





CONTROL ROTOR 
PISTON 
SIDE BLOCK PINTLE 


DRIVEN 
COUPLING 






DRIVING 
COUPLING 


pone 
INPUT SHAFT 
GEAR PUMP 


CASE & OIL 
RESERVOIR 





ozs 
FF oricier 
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up to 300 hp. 


back of the barrel and a collar on the shaft holds the 
barrel against the valve plate when not under pressure. 
When in operation, the cylinder barrel is held against 
the valve plate by the pressure on the difference in 
areas between the cylinder and port. These are so 
proportioned that the pressure at no time becomes ex- 
cessive. The socket ring is mounted on the shaft 
through a universal joint which consists of a shaft 
trunnioned block, and is supported on thrust rollers 
in the angle box at a fixed angle of 20 deg. from the 
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TILTING BOX 
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other factors remaining constant. perpendicular. Each piston is connected to the socket U 
(3) When varying the speed by varying the dis- ring by a connecting rod having spherical ends, and a 
placement, horsepower remains constant but imparts a thrust to it which causes rotation of the shaft. c 
torque varies inversely as the speed. Oil is supplied under pressure by a variable displace- tl 
Several forms of variable speed transmissions utilize ment pump which is similar in design to the motor * 
piston-type pumps and motors. In one design, an axial with the exception that, in place of the fixed angle box, rt 
piston motor of the constant displacement type is em- it is furnished with a tilting box which may be oscil- n 
ployed. Its component parts include a barrel, contain- lated on two trunnions by a control shaft. The amount d 
ing seven or more cylinders, a socket ring, pistons, con- of oil delivered by the pump is proportional to the tl 
necting rods, and an angle box, all enclosed within the angle of the tilting box from neutral. If the box is W 

case casting, the open or large end of which is bolted tilted toward the valve plate, the oil flows in one direc- 
to a valve plate. This valve plate has a polished sur- tion through the valve plate ports, while if the box is Oo 
face against which the cylinder barrel rotates, and car- tilted away from the valve plate, the oil flows in the h 
: ries two semi-annular passages or ports, which receive opposite direction through the ports. Thus, both the Is 
and discharge oil from the cylinders. As the cylinder speed and direction of rotation of the fluid motor are tl 
| barrel revolves, its ports pass in succession over the governed by the angle of the pump tilting box. 1S 
valve plate ports, thus providing one port to receive oil Each valve plate is provided with two relief valves th 
and the other to discharge oil to the cylinder. which are usually set at 1000 Ibs. per sq. in. to provide 8) 
The shaft rotates in a bushing in the case and in a greater torque for starting duty and also to provide a 1s 
roller bearing in the valve plate, and carries the cylin- margin for emergencies. If the motor and pump are p! 
der barrel and the socket ring. A spring between the combined into a single unit, one valve plate serves both ta 
rotating groups. These transmissions range in size th 
from one to 300 hp., and are capable of delivering at 

| a working torques from 200 to 80,000 in. Ib. Intermit- 
Ree eee aes oe. tent ratings may be increased 25 per cent while, for . 
built in capacities from 2 to 100 hp. Piston heads momentary overloads, the working torque may be in- = 
rotate and reciprocate against hardened and creased 150 per cent. In 
ground reaction rings. Auxiliary gear pump ab 
mounted on input shaft supplies back pressure to eee eae: : , ; oe an 
fluid system. Another design (B) where one valve NOTHER design of variable speed transmission sa 
plate serves both motor and pump in an axial employs an axial piston motor which may be either 
piston fluid transmission. Fixed angle box in motor of the constant displacement or variable displacement 2 

end supports socket ring on one race of roller bear- 

ing which receives thrust of pistons. Tilting box pu 
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Speed Range Working | Working 
Type of RPM. HP., Cont.) Torque 
Motor ; Duty In.—Lb. 
Radial Piston Qto | 135to 
100 8125 


Axial Piston with Socket 1 to 200 to 
Ring and Angle Box 360 80,000 


Axial Piston with 1 to ~ *45 to 
Wobbler Plate 20 ___ 40 405 
Two Sets of Axial 4 to "98.6 to 
Pistons 7% 188.9 


CHARACTERISTICS OF A FEW FLUID MOTORS 


Displacement Remarks 


Constant Starting torques are approx. 139 percent of normal 
or torque, peak torques are approx. 150 percent of 
Variable normal torque. 


Constant Intermittent ratings may be increased 25 percent. 


For momentary overloads, working torque may be 
increased 150 percent. 


Constant or | Torque efficiency at 500 Ib. per sa. in. gage press- 


Variable ure is above 90 percent at both low and high speeds 
Constant Provides two speeds with a diferent torque rating 





* Torque per 100 Ib. per sa. in. pressure. 


type. This motor consists essentially of a drive shaft, 
a set of pistons, a wobbler and a valve plate, all en- 
closed in a steel housing. The only rotating part 1s 
the shaft, which runs in anti-friction bearings and car- 
ries the wobbler plate. The number of pistons ranges 
from seven to nine, depending upon the size of the 
motor. In the smaller types, the pistons exert a thrust 
directly against the wobbler, while in the larger ones, 
there are connecting rods between the pistons and the 
wobbler. 

In operation, oil under pressure from the pump end 
of the transmission enters the end-cap section of the 
housing and, through suitable openings in a port plate, 
is forced into the cylinders. Passage of the oil through 
the ports is controlled by a single circular valve which 
is mounted on an eccentric stud formed on the end of 
the shaft. This valve does not rotate but receives a 
gyrating motion as the shaft is turned. The wobbler 
is inclined at an angle to the shaft axis, and hence the 
pistons exert a thrust which is both perpendicular and 
tangential to it. The resultant force is transmitted 
through ball bearings to the wobbler plate on the shaft 
and causes it to rotate. 

These motors range in size from one to 40 hp. In 
the variable displacement types, the piston stroke may 
be adjusted either manually or automatically, by chang- 
ing the angle at which the wobbler is inclined. Avail- 
able speeds depend somewhat upon the size of the motor 
and conditions of installation. In the line are motors 
with speeds steplessly variable from 3 to 3600 rpm. and 
therefore offering full flexibility. 

Variable speed transmissions employing radial piston 
pumps and motors are available in sizes ranging from 
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OMPACT, variable dis- 

placement radial pis- 
ton pump (A) in combina- 
tion with shuttle and tool 
slide cylinders in simple oil 
circuit, transmits power 
from a constant speed drive 
motor to tools on this ver- 
tical surface broaching ma- 
chine. B—Desired flexi- 
bility in application of 
fluid transmissions may be 
obtained as here (B) when 
separately mounted pump 
and motor are provided. 
Oil expansion tank serves 
to eliminate air from system. 


















































at each speed. 


Z to 100 hp. In one design, the motor incorporates a 
rotor, one Or more reaction rings, and a cylinder barrel 
which contains seven or more closely fitted pistons. 
The cylinder barrel rotates on one end of a fixed, alloy 
steel pintle which is pressed into the enclosing case. 
A floating, coupling flange, which is splined to the drive 
shaft and mounted on anti-friction bearings, supports 
the cylinder barrel. The pistons are designed with 
mushroom type heads, which bear against the inner 
conical surface of the reaction ring. This ring is con- 
tained in the rotor which, in turn, is supported on large 
anti-friction bearings and revolves with the cylinder 
barrel through rolling contact of the piston heads with 
the reaction ring. 

In order to impart a reciprocating motion to the 
pistons, as the cylinder barrel revolves, the rotor is 
set at a fixed eccentricity with respect to the shaft axis. 
The differences between the radii from the center of 
the cylinder barrel to the several piston-head, contact 
points cause the pistons to move either faster or slower 
than their points of contact with the reaction ring. This 
difference in speed is adjusted by slow rotation or 
rolling of each piston in its bore, in one direction dur- 
ing one-half revolution and in the opposite direction 
during the other half revolution. Each piston thus ro- 
tates and reciprocates simultaneously. When oil un- 
der pressure enters an upper port in the pintle, it forces 
the pistons over that port outward, thus causing the 
cylinder barrel, rotor and drive shaft to rotate. De- 
livering oil to the lower port causes rotation in the 
opposite direction. 

The pump used to supply oil has working parts iden- 
tical with those of the motor, and includes, in addition, 
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CHARACTERISTICS OF SOME FLUID PUMPS 

























Max. 
Gals. | Press. 
Type of Pump Per Lbs. |Speed' HP. | Displace- 
Min. Per | RPM. ment 
eS ian Sq. In. : ae 
Radial—Crosshead 4 to To |900 to - Variable 
Type Pistons ___|_ 95 _| 2500} 1200) __ ie 
Radial—Mushroom 3.7 to} To |860 to Q2to ‘Constant or 
Head Pistons 108 | 2500 | 1140 _150 Variable 
Radial—Roller Head 1to | To |400 to 1 to Constant or 
Pistons ____286 | 3000} 1150 550 Variable | 
Gear Yto!| To (690 to 4% to Constant 
Ae ; _110 1000_ 1750 | 30 [> eee 
Gear—For 5 to To |900 to — Constant 


Auxiliary Controls 35 500 | 1200 


a slide block which carries the complete rotor unit. 
This slide block is controlled by a threaded shaft and 
is used to vary the stroke of the pump by varying the 
eccentricity of the rotor with respect to the shaft axis. 
A built-in gear pump, mounted on the shaft, main- 
tains back pressure on the fluid power system at all 
times. Motors and pumps combined into single units 
are available in sizes up to 20 hp. Speeds range from 
a maximum of 1090 rpm. to a minimum of from 5 to 
30 rpm. 

30th manual and automatic control mechanisms are 
available for use with these various types of transmis- 
sions. Hand wheel control, direct on a screw shaft, 
provides convenient adjustment of pump or motor dis- 
placement. This may be varied by introducing a worm 
gear to get finer graduations, or by bevel gears to put 
the wheel in a more convenient position. Built-in pilot 
motors, connected to the control shaft through reduc- 
tion gearing and actuated by remote push button sta- 
tions or automatic limit switches, offer accurate and 
prompt control of oil flow. Torque motor control can 
also be provided, arranged to operate from a distant 
handwheel. Where it is desired to move the control 
by dogs or trips, or where the force available is small, 
an hydraulic servo-motor is a convenient medium. 
This may be operated by hand levers, cams, at a dis- 
tance by hydraulic cylinders, or by torque or other 
electric motors. 

Pumps designed to generate high pressures or handle 
large volumes of oil are available in a number of de- 
signs. Radial piston, variable displacement pumps, of 
the type used with the transmission described above, are 


GPuR gear pumps with 
alloy steel bearings 
(A) and herringbone gear 
pumps with roller bear- 
ings (B) are supplied in 
compact, steel block hous- 
ing. Discharge pressures 
range up to 1000 lb. per 
sq. in. 


Northern Pump 





LUID  trans- 
mission 
with variable 
displacement 
pump and 
variable dis- 
placement 
fluid motor 
provides a 
variable 
speed drive 
having _ infi- 
nite combina- 
tions of tor- 
que and 
horsepower 
characteristics. 
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available in normal capacities ranging from 2 to 150 
hp. and in peak capacities up to 190 hp. Working 
pressure ratings vary from 1100 to 2500 Ib. per sq. in. 
Constant displacement pumps, in this same design, are 
available in conventional sizes from 2 to 100 hp. 
Flanged to each pump is an inverted flow relief valve 
of sufficient size to protect pump, work and machine 
against overload. Oil is discharged in one direction 
only, reversal of oil flow to cylinder or fluid motor 
being obtained by a single or combination piston type 
control valve located in any convenient position to suit 
the application. 


PUMP CONTROLS FOR EVERY NEED 


ARIABLE displacement pumps are furnished with 

manual or automatic controls to suit a wide range 
of requirements. These may consist of handwheel, 
electric pilot motor, servo-motor, remote hydraulic, or 
valve controls. For applications where it is desirable 
to hold a pre-set pressure, as on die-casting machines, 
riveting, straightening, forcing, squeezing, or holding 
presses, etc., automatic pressure unloading controls may 
be furnished for reducing the pump stroke to a point 
just sufficient to maintain the pre-set maximum pres- 
sure in the fluid system continuously without excessive 
heating or power loss. 


A second form of radial piston pump is designed 
for pressures ranging from 1000 to 3000 Ib. per sq. 
in. In this pump, the pistons are designed with hard- 
ened and ground rollers which bear against the rotor 

(Continued on p. 80) 
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Whether it be to serve as a lens (as in the case 
of some applications of clear, transparent 
plastics), to offer a dial (upon which indica- 
tions of position may be made), to deliver 
illumination (light will go “around corners’ 
when demanded) or to perform a decorative 
function (as with relief lighting—the newer 
plastics are ready to do these things and far 
more, too. 


RY designing this phasing-out, high-resistance volt- 

meter (A) with a cylindrical housing of poly- 
methyl methacrylate resin, with the outer surface 
etched except for a small area which serves to 
permit dial readings, engineers achieved an other- 
wise difficult solution to the problem of weight, 
insulation, durability and atmospheric influences. 
Similarly (B) this conductivity cell for water sampling 
had to be quite transparent, rugged, of non-con- 
ducting material and strongly-resistant to chemicals. 
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Light - | ransmitting Plastics 
In Some New Product Lesigns 


UCH in the same way that the performance of 

the modern automobile must be credited, in 

part, to modern developments in alloys and 

other materials of construction, so will the makers of 

various electrically-energized products acknowledge 

those benefits which their goods have derived from 
progress in the field of plastics. 

At the turn of the century, the materials principally 

used for electrical insulation were porcelain, hard rub- 
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ber, and moldable compounds comprising shellac, mixed 
sometimes with other natural gums and resins. About 
ten years later, or shortly before World War I, two 
new materials made their appearance, namely Baeke- 
land’s phenol-formaldehyde molding powder and Hem- 
ming’s “cold-molding” mixtures of resins, asphalt and 
pitches. From these materials could be molded sub- 
stantially infusible articles, for Baekeland’s material 
was “hardened” by chemical change in the course of 
molding, and Hemming’s could be hardened by heat- 
treatment after the molding. This constituted a definite 
advantage over organic insulators hitherto known. 

The cold-molded materials soon attained widespread 
usage. The molded phenol-formaldehyde made, at first, 
less rapid progress, despite its superiority in appearance 
and in accuracy of dimensions of molded articles. but 
ultimately, with reductions in its cost and in the cost 
of molding it, phenol-formaldehyde gained first place 
among the plastics specified by the makers of electri- 
cally-energized products. 

The phenolics have not been displaced from their 
position by those numerous new plastics which have 
come into production in the past decade, but several of 
these have already become indispensable to manufac- 





































































OR colored lenses of various kinds, transparent 
plastics are finding remarkable acceptance. For 
example, (A) color caps for indicating lamps on 
switchboards and control panels, (B) directional 
signal in automotive practice, (C) small lenses as 
used on electrically-illuminated signs. 


turers of electrical devices of all kinds, for use either 
in structural and insulating parts, or in essential aux- 
iliary parts. 


TRANSLUCENCY MAKE ITS APPEARANCE 


NE of the first of these newer plastics was urea- 

formaldehyde resin, compounded with cellulosic 
filler into a molding powder. Like phenol-formaldehyde, 
this is of the thermo-setting type, undergoing a chemical 
change, in the course of being molded, which renders 
it infusible. 

3eing more expensive than phenol-formaldehyde, and 
somewhat less resistant to heat, urea-formaldehyde 
does not displace phenol-formaldehyde in structural 
parts except where appearance is a factor. The trans- 
lucency of urea-formaldehyde, and its availability in 
bright colors, make it an attractive material in such 
cases, and form the basis for its use also in various 
auxiliary parts for which a dark and opaque material, 
such as the standard phenol-formaldehyde, would be 
quite unsuited. Thus urea-formaldehyde is found in 
radio cabinets, clock cases, electrical fixtures and in- 
strument dials, and in lighting fixtures, particularly 
shades and diffusers. 

Other plastics of comparatively recent origin are of 
the type known as thermoplastic. Heat softens them, 
so that they can be molded, or otherwise shaped, but 
does not make them infusible. They can be softened 
again by a second application of heat, and thus are un- 
suited to uses which involve exposure to high tempera- 
tures. But cellulose acetate, polystyrene resin and the 
so-called acrylic resins, which are, to the electrical man- 
ufacturer, the most interesting of the newer plastics, are 
available in bright and attractive colors, transparent 
and translucent, and, further, are adapted to the fabri- 
cation of articles by compression molding. This method, 
to which thermo-setting materials are not well suited, 
offers, in many cases, certain definite advantages and 
economies which tend to offset the higher costs of these 
thermoplastics. 

Cellulose acetate plastics in the form of molding 
powders are finding extensive use in auxiliary parts, 
such as control knobs, dials, etc., for radios and other 
electrical devices, telephone mouthpieces, flashlight 
lenses, stop lights, handles for electricians’ tools. Cellu- 
lose acetate in the form of sheeting is widely used in 
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lampshades of decorative character, and is found also 
in gaskets and linings of electrical refrigerators, signal 
lights, and other auxiliary parts of electrical equip- 
ment. 

Polystyrene resin, now available in the form of mold- 
ing powder, finds uses based upon its transparency, its 
resistance to chemicals, or its outstanding electrical 
characteristics and very low capacity of absorbing mois- 
ture. Its very low power factor makes it particularly 
useful in equipment for radio and television. 

Of the acrylic resins, the most useful as a plastic is 
polymethyl methacrylate, which is available in the forms 
of sheets, rods, tubes and molding powders. Its elec- 
trical and optical properties have led to its utilization 
in a number of interesting devices in the fields of elec- 
tricity and illumination. 

The engineers of a large electrical manufacturer were 
confronted with the problem of finding a material suit- 
able for housing the component parts of a portable high- 
resistance voltmeter. It was necessary to have an en- 
closing case of high electrical resistance, through which 
a dial could be read. To make the case of glass, thick 
enough for strength, would make the outfit too heavy. 
The use of the common insulating materials was ex- 
cluded because of the extra cost of inserting the neces- 
sary transparent window. It was decided, therefore, to 
construct the case from a tube of polymethyl methacry- 
late resin, etched on the outer surface except for a small 
area which would serve as a window in front of the 
dial of the voltmeter. The material offered the neces- 
sary insulating qualities, and its lightness of weight, 
durability and resistance to atmospheric conditions pro- 
vided an instrument of the desired low weight, capable 
of withstanding the rigors of use in the field. 

A similar problem was solved by one of the govern- 
ment departments engaged in sampling water. In this 
work it is desirable to have a conductivity cell which 


NLY with 

4 transpar- 
ent, injection- 
molded, plastic 
case could this 
rechargeable 
flashlight bat- 
tery become a 
practical reality. 
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is transparent and yet rugged enough for field work. 
Furthermore, the material of which the cell is made 
must be a non-conductor of electricity and capable of 
withstanding many chemicals and prolonged outdoor 
exposure. Cells fabricated from rods of polymethyl 
methacrylate resin are entirely satisfactory. 

For many years a midwestern inventor sought a ma- 
terial capable of meeting the requirements of a case 
for a rechargeable wet-cell flashlight battery, namely 
transparency (so that the level of liquid could be ob- 
served ), resistance to dilute sulphuric acid and to mois- 
ture, electrical insulating qualities, freedom from metal- 
lic impurities, dimensional stability, durability, and ease 
of fabrication. Polymethyl methacrylate was found to 
meet the chemical and physical requirements, and the 
device is economically fabricated by injection molding. 

A large electrical manufacturer tried and discarded 
many materials before adopting polymethyl metha- 


IGHTING piped 

methyl metha- 
crylate plastic parts 
is one of the more 
spectacular develop- 
ments. A—Here a 
dentist brings cool 
light to the patient's 
mouth under full con- 
trol while (B) the 
lie-abed reader in 
this form of head 
board has his light- 
ing piped from the 

floor. 
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crylate for the fabrication of color caps used with in- 
dicating lamps on switchboards and control panels to 
show the operation of electrical equipment. The caps 
are economically molded, retain their shape and their 
colors, and are practically unbreakable. The use of 
this plastic made possible a cap of compact design and 
of excellent transparency. 

For radio insulation, methyl methacrylate resin is 
rapidly gaining favor. Insulating materials used to 
separate the aerial from the body of a radio car have 
frequently permitted shorting as a result of absorption 
of water during rain storms, or as a result of breakage. 
One manufacturer has practically eliminated these diffi- 
culties by making the insulating bushings, bars and 
washers from polymethyl methacrylate. Rods of this 
resin are being used also for the fabrication of feeder 
spreaders and strain insulators for short-wave trans- 
mitting aerials. The resin is light and strong and is 
not sensitive to moisture. 

The advent of truly transparent resins, with high 
coefficients of light-transmission, and capable of being 
shaped to practically any configuration, and of taking 
a high polish, has resulted in numerous developments 
in the field of illumination. In particular, advantage 
is taken of the ability of such resins to transmit light 
by total reflection. 
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One interesting application of this phenomenon 1s 
found in illuminating specula designed for the explora- 
tion of bodily cavities by doctors and dentists. Such 
an instrument comprises a suitably shaped rod of resin 
to which is attached at one end a hollow handle con- 
taining a small flashlight. Light travels from this source 
to the far end of the rod of plastic, where it escapes to 
provide illumination directly upon the surface under 
examination. There is, however, no heating effect upon 
the tissues, as is the case when even a small incan- 
descent bulb is brought into proximity with the area. 
Furthermore, since the device combines the instrument 
and the source of light in one unit, the doctor’s other 
hand is left free for other duties. 

Similar in principle and in general form to this de- 
vice are illuminated pointers for lecturers and batons 
for leaders of orchestras. With these devices, likewise, 
light from a source concealed within the end held in 





the hand is transmitted by total reflection within the rod 
of plastic and, escaping at the far end, causes the tip to 
glow brightly. 

For the transmission of light from end to end of a 
rod, without loss by escape from within the rod, it is 
essential that the surface be extremely smooth. Any 
scratch or roughness permits the escape of light and is 
thereby made plainly visible. The escape of light from 
a roughened surface forms the basis for “edge-lighted” 
dials, signs, decorative panels, etc., in which light pro- 
vided from a hidden source along the edge of a sheet of 
transparent resin is transmitted by total reflection within 
the sheet and illuminates roughened areas from which 
it escapes. 


INDUSTRY USES WITH PRODUCT IMPLICATIONS 


HE automobile industry, in particular, has been 

quick to utilize polymethyl methacrylate plastic for 
unique lighting effects. The lenses of the Buick rear- 
end directional signal are molded, from powdered resin, 
with an optical grating in the form of an arrow on the 
outer surface. Light from an internal source emerges 
in the form of a distinct red arrow. In the same car, 
this resin is used for the faces of the instrument dials 


(Continued on p. 96) 
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INTEGRITY ESSENTIAL 
IN PRODUCT DESIGN 


With formal announcement in this issue of the Sixth Annual ELECTRICAL 
MANUFACTURING Product Design Contest, results of which will be re- 
ported in our October Product Design Number as in previous years, 
another milestone approaches along industry’s path to its objective of 
continually improved, electrically-energized products of all kinds. 

Today, the studied integration of engineering for performance and 
design for appearance is no longer an idea to be sold to doubting manu- 
facturing company executives and staffs. It is, on the contrary, a well- 
accepted, dynamic force that guides the greater part of product develop- 
ment activities. The problem now is to perfect the basic approach, to 


adequately apply it and to keep it vital and in pace with the times. 


Products, however, are not of a uniformly high standard. Side by side 
with designs which are marvels of integrated planning are some over- 
styled (in some cases poorly planned engineering-wise) goods that in 
few ways represent a matured and well-founded viewpoint or technique. 
What is often lacking appears to be matter of real fundamentals. <A 


question of what is best called integrity. 


One example of viewpoint. Seated near the editor’s desk the young 
industrial designer displays some photographs and drawings of his recent 
work, “Now this, terrible of course, would have been all right only the 
manufacturer wanted it to have some zip,” he apologized. ‘This is one 
I like; I admit it would have been better without the chromium trim 
strip—but the public likes that so we put it on.”’ Again, he faltered, 
‘Personally, I do not like poor color harmony any more than you do but 
this is a year for this shade and that shade so we give them both.”” Why 
go on? The stylists have no monopoly on compromise. Engineers 
sometimes offer accessories that purchasers find almost useless and 
“features” that help to sell the product but detract from its performance. 


Either there is a fully recognizable responsibility of sorts in these 
matters or there is not. We think that there is a “fitness of things” and 
that there are crimes that some engineers and designers (it really is a 
good majority) will never countenance. They do not belong to the 


‘““Anything-so-long-as-it-sells-Boys”’ school. 


Engineers and designers, whose products will be represented among 
the award winners in our 1940 competition, will have stood the test of 
impartial yet critical evaluation of their efforts by a highly competent 
Jury. The progress of the past has been a source of inspiration to all in 
each year to follow. We look forward to the Sixth Annual ELEcTRICAL 
MANUFACTURING Product Design Contest with the keenest of anticipa- 
tion as our contribution to a more vital and well-founded progress in 


the engineering-design of complete electrically-energized products. 


ELECTRICAL MANUFACTURING 














O all designers, engineers and 
ee executives who have been 
actively engaged in the development of 
NEW or REDESIGNED electrically ener- 
gized products, the publishers of ELEC- 
TRICAL MANUFACTURING extend a 


cordial invitation to participate in the 


SIXTH ANNUAL 


ELECTRICAL MANUFACTURING 


PRODUCT DESIGN 
CONTEST 
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This annual award of merit is made to 













These annual awards in recognition 
of engineering achievement, coupled 









the building of new electrically 
energized products, areagainoffered 
in competition by the publishers of 
ELECTRICAL MANUFACTUR- 
ING. Read on the following pages 
the details of this stimulating con- 
test. Learn how your company 
may gain the distinction and honor 
that accompanies the winning of 
one of these four coveted awards. 
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WIN LAURELS 


oe — 


FOR 


Awards to be based on 


ENGINEERING ACCOMPLISHMENT AND DESIGN INGENUITY 
as interpreted by the Jury of Award 
from Manuscripts and Illustrative Matertal 
submitted by Contestants 


y 


VER insistent is the demand of American 
E industry for higher engineering stand- 
ards and better design in product building. 
Acceptance follows swiftly on the heels of 
every progressively engineered and modernly 
designed product. Today, as never before, 
the engineer-designer is king! His creative 
efforts are opening new market vistas; setting 
manufacturers on the path to profits and 


leadership. 


It is to encourage and foster continuing 
progress in the practical engineering and 
creative designing of all electrically operated 
products that ELECTRICAL MANUFAC- 
TURING sponsors these annual Product 
Design Contests. 


The Contest this year is open to all engineers, 
designers and executives who have actively 
contributed to the development of any NEW 
or REDESIGNED electrically operated pro- 
duct, marketed since August Ist, 1939. 


Y 


y 


Does your product qualify your company as 
a contestant? Then read the simple rules on 
the page opposite and decide now to make 
your bid for one of the four coveted awards. 


Consider what this Contest offers: (1) an 
opportunity to gain distinction for a new 
product; (2) increased prestige for your 
organization; (3) recognition for your per- 
sonal contribution to modern product design 
and technological advancement . . . PLUS a 
cash prize of two hundred and fifty dollars! 


And if yours is one of the award papers, you 
will have the satisfaction of seeing it pub- 
lished in the feature October PRODUCT 
DESIGN NUMBER of ELECTRICAL MAN- 
UFACTURING. There it will serve as a 
permanent journalistic record of your prod- 
uct-building accomplishment—a source of 
pride to your company and an inspiration 
for your fellow craftsmen in this thrilling 
art of product design and engineering. 


FOUR CASH PRIZES TO TOTAL 
ONE THOUSAND DOLLARS 


Alll four of the prizes in the contest are ‘‘First” 
prizes and are awarded on an equal merit 
basis. Each ELECTRICAL MANUFACTUR- 
ING Certificate of Award denoting product 
excellence is engrossed in the winner's name 
and is accompanied by a cash purse of $250. 
Whether an award be made for the design of a 


small device or a large machine, it carries the 
same honor and distinction. Good design is 
not a matter of product size or market potenti- 
ality. Thus, all companies, whether large or 
small, newly organized or long established, 
compete in this contest on an equal footing. 
All have an equal chance to win! 


Tear off bere and mail! 
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CONTEST EDITOR 


ELECTRICAL MANUFACTURING 
232 MADISON AVENUE 
NEW YORK, N.Y. 
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YOUR NEW PRODUCT DESIGN 


pre JURY OF AWARD & 


(To be announced in July ELEC- 
TRICAL MANUFACTURING) will 
comprise men conversant with prod- 
uct development and capable of pass- 
ing judgment upon engineering 
characteristics, appearance design || 
and manuscript preparation. The || 
| names of this distinguished jury will || 
ne appear on each Certificate of Award. 4 


The manuscripts of non-prize winners, if 
published in subsequent issues of ELEC- 
TRICAL MANUFACTURING, will be paid 
for at prevailing author rates. (A number of 
such manuscripts are sought by the pub- 
lishers each year.) Thus, even though you 
may not win one of the Design Awards, you 
still have an excellent opportunity to gain 


recognition for your new product achieve- 
ment. 


But the first step is to fill out and mail the 
entry card. This will place your name on 
record with the Contest Editor who will then 
send you all releases as well as suggestions 
that may help contestants in their manuscript 
preparation. 


Your participation in this Contest may well 
prove as gratifying to you as it is construc- 
tive for your organization. 


Will you make the try? 


CONTEST CLOSES: 
AUGUST 12th 


But you should register now by 
filling in and mailing the entry form. 
You will then receive all releases 
and helpful suggestions that are 
sent to contestants. Entering the 
contest entails no obligation nor 
does it require the purchase of 
anything. There is no entry fee. 


SIMPLE RULES 


To Govern Contest 
Who is eligible? 


Any company that has developed or commercially 
marketed, since August 1st, 1939, a new electrically 
operated machine, appliance, apparatus, device or a 
radio or television product, is eligible to participate 
Industrial designers or engineering consultants collabor- 
ating in the development of such products also are 
eligible. No entry fee is required. 


What to do? 


Prepare and submit a typewritten manuscript of between 
2500 and 3500 words describing a new or redesigned 
electrically operated product. 


Tell briefly why product was developed . . . what set 
of circumstances induced the making of the new or re- 
designed product. Relate the engineering funda- 
mentals of the design, without necessarily divulging 
any confidential information. 


Be sure to tell how power, control, light, heat or other 
electrical features were engineered into the product. 
What metals, materials, electrical and mechanical parts 
equipment and finishes, etc., were selected, and why? 
Brand and trade names should not be mentioned. 


One company may submit several manuscripts on the 
same product or different products. Only hitherto 
unpublished manuscripts are acceptable although previ- 
ous publicity, as such, does not render ineligible an 
original manuscript describing any product. 


What illustrations required? 


At least one exterior view photo of the product, also 
simple pictures or drawings of interior or functional 
parts are required. Be sure to identify your photos and 
interpret them in text and caption. 


When does contest close? 


All manuscripts, photographs, drawings, etc., should be 
addressed to Contest Editor, ELECTRICAL MANU- 
FACTURING, 232 Madison Avenue, New York, 
N. Y., and must bear a postmark not later than mid- 
night of August 12, 1940, or be otherwise delivered 
by 5 p. m. of that day. 


What are the prizes? 


There will be $1,000. in awards. Each company, 
which, in the opinion of the jury of award, most aptly 
describes and effectively illustrates a product reflecting 
engineering accomplishment and design ingenuity, will 
receive a framed Certificate of Award and $250. in 
cash. Equal prizes will be awarded each of those who 
may tie for any one of the prizes. The judges’ decision 
will be final. Prizes will be announced in the feature 
October Product Design Number of ELECTRICAL 
MANUFACTURING. 


Manuscripts and illustrations become the sole property 
of the publisher who reserves the right to publish any 
such material in whatever form seems most suitable. If 
non-prize-winning manuscripts are subsequently pub- 
lished, prevailing author rates will be paid 














INDICATIVE OF THE WIDE-SPREAD INTEREST IN THESE 
ANNUAL DESIGN AWARDS IS THIS REPRESENTATIVE LIST 
OF PRODUCTS WHICH WERE ENTERED IN PREVIOUS CONTESTS 


x PRODUCTS STARRED WERE PRIZE WINNERS! 





% ADDRESSING MACHINES . . . % AIR-CONDITIONING EQUIPMENT . .. % AIR-HEATERS .. . APPLIANCES .. . AUTO. 
MOTIVE SPECIALTIES .. . BAND SAWS . . . BEAUTY SALON EQUIPMENT . . . BEER PUMPS . . . BLOWERS .. . %& BLUE 
PRINTING MACHINES... BORING & DRILLING MACHINES . .. BOTTLING MACHINERY . . . BREWERY MACHINERY .. . 
BROADCASTING EQUIPMENT . . . %& BROILERS .. . BURGLAR ALARMS . . . BUSINESS MACHINES . . . CARBONATORS 
... CAMERAS ... CASH REGISTERS . . . % CHAFING DISHES . . . CHEMICAL EQUIPMENT . . . CIRCUIT BREAKERS . . . 
CLIPPERS . . . CLOCKS . . . CLOTHES WASHERS . . . COFFEE ROASTERS, GRINDERS, BREWERS . . . COLOR MATCHING 
EQUIPMENT ... COMBUSTION ANALYZERS... CONTROLLERS... CORN POPPERS... CRANES... CREAM SEPARATORS 
... % DENTAL MACHINES . . . DISHWASHERS . . . DOUGHNUT MACHINES . . . ELECTRONIC DEVICES . . . ELECTRO- 
MEDICAL APPARATUS... ELECTROTYPERS EQUIPMENT. ..ELEVATORS...FANS...FARE REGISTERS... %& FIRE ALARM 
SYSTEMS . . . FLASHLIGHTS . . . FLOOR MACHINES... %& FOOD DRYERS ... % FOOD MIXERS... FUEL MEASURING 
DEVICES... FURNACES... GASOLINE PUMPS ... GRINDERS ... HAIR DRYERS... HEATING EQUIPMENT . . . %& HEAD- 
LAMP TESTERS... HOISTS... HUMIDIFIERS . . . ILLUMINATED MAGNIFIERS . . . INSTRUMENTS . . . INTER-COMMUNICA- 
TION SYSTEMS... % IRONS ... IRONERS ... LATHES . . . %& LIGHTING FIXTURES & EQUIPMENT... LIGHTING PLANTS 
. . . LIQUID MIXERS . . . MACHINE TOOLS .. . MEAT GRINDERS & CUTTERS . . . METAL-WORKING MACHINERY . . . 
METERS ... MICROPHONES... MILKING MACHINES... MILLING MACHINES ... MOTORS... MOTOR SHELL ROLLING 
MACHINES . ». MUSICAL INSTRUMENTS . . . % OIL BURNERS... PACKAGING EQUIPMENT. ..PANELBOARDS .. . %& PER- 
FORATORS . .. PHOTOGRAPHIC EQUIPMENT... PIANOS... POLISHING & BUFFING MACHINES ...PORTABLE TOOLS ~ 
. . . PRECIPITATION EQUIPMENT . . . PRESS & BOX MACHINERY . . . PRINTING PRESSES & MACHINES... . PUMPS & 
COMPRESSORS . . . % PUSH BUTTON STATIONS ... RADIO EQUIPMENT... % RANGES... RAZORS. .’. REFRIGERATORS 
_.. RELAYS... ROASTERS... ROUND STOCK FINISHERS ... SAWING MACHINES . . . SEWING MACHINES . . . SHRED- 
DING MACHINES .. . SIGNALING DEVICES . . . SIGNS... . SOLDERING IRONS . . . % SOUND ANALYZERS . . . STARTERS 
. .. . STITCHING & STAMPING MACHINES .. . STOKERS . . . % SWITCHES . . . TABLE APPLIANCES 
. . . TAXIMETERS .. . TEA KETTLES . . . TELEPHONE EQUIPMENT . . . TELEVISION EQUIP- 
| MENT .. . TEMPERATURE CONTROLS... . TEXTILE MACHINERY . . . THERMO- 

STATS... TICKET MACHINES . . . TIME RECORDERS . . . TIMING DE- 

VICES . .. TOASTERS .. . TOYS . . . TRAFFIC CONTROLS 

_.. i TUBE TESTERS .. . ULTRA VIOLET RAY 

MACHINES ... VACUUM CLEANERS 

_.. VALVES . .. VENDING MACHINES 
’ ... VENTILATING EQUIPMENT . . . VI- 
) BRATORS ... VULCANIZERS ... WAFFLE 
| IRONS . . . WASTE DISPOSER UNITS . . . 


WATER COOLERS ... WATER HEATERS... : \ 
WATER SOFTENERS ... % WELDERS... WIRE- \ 
STRIPPING MACHINES ... WIRING DEVICES... . 


WOOD SHAPERS. . . WOOD-WORKING MA- 
CHINERY .. . %& X-RAY EQUIPMENT, ETC., ETC. 





THE GAGE PUBLISHING COMPANY 


Publishers to Industry Since 1892 
232 MADISON AVENUE, NEW YORK,N.Y. 


Genave YOU READ THE CONTEST RULES? HAVE YOU MAILED YOUR ENTRY CARD? 
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Faster, Quieter, More Modern 


BOUT six years ago, when Ditto, Inc., decided 

to supplement its gelatin line of duplicating 

equipment, a hand-fed, hand-operated, liquid 
machine was adequate for the purpose. Since that 
time, research into office machines and methods has 
resulted in development of new requirements and ap- 
plications for liquid duplicating machines. Ditto D-44 
meets these newer requirements. 

In the liquid duplicating process, blank copy sheets 
are fed into the machine, receive a light, uniform coat- 
ing of a solvent having an alcohol base, and are then 
brought into contact, under pressure, with a master 
sheet fastened to a rotatable drum. The information 
to be duplicated has previously been typed on an ordi- 
nary typewriter, using a special carbon behind the mas- 
ter; in addition to the usual ribbon in front. This 
results in a deposit of aniline dye being transferred 
from the special carbon to the back of the master sheet, 
which, of course, reads reversely. As the master and 
copy sheet are carried in contact to the rear of the 
machine through the medium of the rotating drum and 
impression roller, the solvent on the copy sheet dis- 
solves an infinitesimal amount of the aniline dye from 
each character on the master sheet, transferring it to 
the copy sheet, resulting in the familiar Ditto copy. 


ENGINEERING-DESIGN OBJECTIVES ESTABLISHED 


HEN it was decided to build the D-44 machine, 
an analysis of the field requirements was made, 

and the following specifications drawn up: 
1. Present general advantages of the process, such 


JUNE 1940 


BY E. W. PETERSON 


CHIEF ENGINEER 
DITTO, INCORPORATED 


Evolution, from the basic idea of a direct 
process duplicating method to automatic high 
speed machines for accomplishing it, did not 
come in any brief time. Most recent re-design 
of the Ditto D-44, representative of changing 
trends in office machine requirements, was 
therefore not a radical one. Nevertheless, 
because notable engineering-design objectives | 
were achieved, it is one well deserving the | 
attention of others engaged in product de- 
velopment. Mr. Peterson, graciously conced- 
ing to his predecessors much of the credit for ) 
this product, tells just what was accomplished. 





Through Detailed Re-Design 


as economy, rapid production of copies, and print- 
ing in several colors at one time, must be maintained. 

2. High quality construction is essential for the 
following reasons : 

(a) In the rapidly expanding use on systems 
work, such as purchase orders, production orders, etc., 
the success of these systems is based on dependable 
operation, and freedom from breakdowns. 

(b) The machines are likely to be operated by 
employees with no mechanical knowledge. 


ENERAL layout of the D-44 Ditto showing 
compactness of arrangements and simplicity of 
parts assemblies for inspection, cleaning or service. 


HAND TRIP LO 


HAND TRIP ROD 
ASSEMBLY 
oN 


COUNTER ~~ 
ASSEMBLY 












TUMBLER HAND LEVER 
SWITCH / 


\ 
MOTOR BELT LIQUID 


IMPRESSION ROLLER DIAL 








RESET KNOB 


(c) Freedom from service troubles is essential to 
any company that is one of the acknowledged leaders 
in its field. 

3. The machine speed must be increased in order 
to cope with the increasing volume of copy require- 
ments. 

4. Greater economy of operation through obtain- 
ing more copies per master, repetitive use of the mas- 
ter, and reduced liquid consumption must be obtained 
if possible. 

5. The machine must be quiet in operation, which 
is essential in office machines in order to prevent dis- 
traction to employees. 

6. It must be modern in appearance, must har- 
monize with other office equipment, and must have a 
durable finish. 

In designing the D-44 high speed automatic ma- 
chine, it was possible to fulfill the fundamental spe- 
cification of high quality by taking advantage of the 
numerous technological improvements in materials that 
have been made during the past eight or ten years. 

The motor selected for the machine, after suitable 
tests as to power requirements, is a 4; hp. resistance 
split phase motor, which is used on both the 9 in. and 
14 in. machines. Universal motors were considered, 
but were not used, mainly due to the difficulty of 
maintaining uniform speed, and the more noisy oper- 
ation characteristic of this type of motor. Also, analysis 
of past sales of electrically operated Ditto machines 
indicated that the majority of the D-44 machines would 
be operated on 110 volt, alternating current. This 
indicated that we could enjoy the advantages of price 
and delivery attendant upon the use of a standard 
catalogue motor. In addition to the integral resilient 
mounting, the motor is also insulated from the base 
of the machine. A standard toggle switch, such as is 
commonly used on business machines, is used to start 
and stop the motor. 

V-belt drives are used on the machine, one from the 
motor to an intermediate two-step pulley, and a second 
from the intermediate pulley to the pulley and drum 
drive gear assembly. When a 25 cycle, 1425 rpm. 
motor is required, it is only necessary to substitute a 
different two-step intermediate pulley, and shift the 
position of the motor in the slots of the machine base. 


56 


How the liquid tank is segregated from elec- 
trical elements and remains fully accessible. 


In order to increase the tension of the driving belt 
between the motor and the intermediate pulley, the 
motor base mounting screws may be loosened and the 
motor moved forward. To adjust the belt between 
the intermediate and drum drive pulleys a special take- 
up pulley stud must be moved in its slot. In order to 
achieve the desired result. of highest quality, and at 
the same time assure reasonable manufacturing costs, 
the materials of construction were carefully selected. 
The side frames are zine base die castings, with holes 
cored for parts where accuracy of spacing is not essen- 
tial. Holes requiring accurate spacing and uniformity 
of size throughout depth of the hole are put in as a 
subsequent operation, using a drill jig. Our exper- 
ience in the field to date indicates that the die cast side 
frames processed in this manner have fulfilled all 
expectations. 

In addition to the side frames, zinc base die castings 
are also used on the pressure and liquid control knobs, 
on the stop assembly, and in many other places on the 
machine. A plastic handwheel with a stippled center 
on the large hub, provides a pleasing appearance, and 
a sturdy construction. The spokes are purposely short 
as a safety measure, to eliminate injury to the fingers 
of the operator. The moistener rollers, and the im- 
pression roller, which presses the copy and master sheet 
against the drum, are highly important members in the 
machine, and the materials were selected after a long 
test period. As a result of the testing, special com- 
position, sponge rubber, and hard rubber rollers are 
variously specified. 

Other materials used in the machine, in addition to 
the conventional low carbon steel screw machine and 
punch press parts, are nickel alloy springs, copper liquid 
tank, sand cast aluminum drum, and various alloy steel 
parts. The D-44 machine is therefore in the nature 
of a tribute to the research work in materials of Amer- 
ican industry. 

The introduction of the automatic feeding arrange- 
ment in the D-44 machine made it necessary to stop 
the feed rollers during a portion of the drum cycle, 
in order to allow the automatic feeding mechanism to 
position the copy sheet so that the feed rollers may 
carry it into juxtaposition with the master sheet on 
the drum. The stopping of the feed rollers was accom- 
plished through the use of a mutilated gear on the drum 
assembly. However, a departure from the conventional 
mutilated gear arrangement was made in order to min- 
imize the amount of noise resulting from the engage- 
ment of the mutilated gear and engaging gear. This 
was done in a somewhat novel manner, as illustrated. 

The drum is rotated throughout the complete cycle 
by the main driving gears. A large mutilated gear is 
fastened to the drum, and drives the feed rolls through 
an intermediate feed drive gear, this gear and those 
on the feed rolls being full gears. The feed rollers are 
stationary from the time the mutilated gear disengages 
itself from the feed drive gear, until they mesh again. 
The copy sheet is fed into the feed rollers during this 
interval. 

In order to reduce the usual noise attendant upon 
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ECHANICAL drive elements of the 
rotating cylinder and feed hold the 
key to basic performance. The drum is 


rotated throughout the complete cycle by a 
the driving gears shown at A. At B is 

illustrated the locking means for holding FEED 
the feed rollers stationary that perfect Aer 


registration of copy and master may be 

gained. C—Here the camming action for 

the engaging and disengaging of the 

gears has just been completed and the 

gear teeth are fully engaged. An im- 

portant detail of design which led to 
quiet operation 


this construction, the disengaging and engaging of the 
gears was accomplished over the time interval required 
to engage two teeth, by means of a cam arrangement, 
which provides maximum deceleration and accelera- 
tion during the meshing periods. In the illustration, 
the camming action is just being completed, and the 
gear teeth are fully engaged. The locking means for 
holding the feed rollers perfectly still, is essential to 
perfect registration of copy with the master. The 
accelerating and decelerating cam extends beyond the 
outside diameter of the mutilated gear. 

It was realized when this unit was being designed, 
that close tolerances and generally high quality parts 
would be required. However, the cost has been amply 
justified from the standpoint of insuring long life, 
smooth and quiet operation, and high copy quality. 

Automatic feeding of copy sheets is probably the 
outstanding feature of the D-44 machine. The design 
of this unit was given considerable thought, because it 
was recognized that a high degree of flexibility, and 
quick means for making necessary adjustments, were 
essential in order to derive full benefit from automatic 
feeding. As a result of this thinking, the automatic 
feed is quickly removable to permit hand feeding, and 
the feed rollers may be easily moved in or out to accom- 
modate varying widths of paper, and locked in position 





















































ESIGNED 

to rigid and 
competitive 
performance 
levels the Ditto 
D-44 had to be 
skillfully ap- 
pearance styled 
as Well as care- 
fully engineer- 
ed for split 
second opere- 
tions and reli- 

ability. 
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with knurled screws. A feeder tension adjustment at 
the right hand side of the automatic feed is conveniently 
located for the operator, who can adjust the feeder 


tension for any particular size and weight of paper by 
a slight movement of a knurled knob. These adjust- 
ments, which may seem to be of minor importance, are 
all conducive to obtaining maximum operating eff- 
ciency from the machine. 

In order to insure accurate and consistent feeding, 
a free-wheeling clutch of the roller and wedge type, 
is used. This clutch functions in such a manner as to 
firmly grip the copy sheet on the feeding strike, and 
provides a minimum of friction through a rolling action 
of the feed rollers on the succeeding copy sheet, on the 
return stroke. 

In some applications, relatively few copies are re- 
quired from a single master. Other applications may 
require a long run of perhaps 500 copies or more. 
Then again, a few copies may be required at one time, 
and additional copies of the same form may be required 
at succeeding intervals of time, from the same master. 
The D-44 machine has the necessary flexibility to ful- 
fill these requirements through the use of the liquid 
and pressure control knobs that are placed on the right- 
hand side frame. These knobs control the amount of 
solvent applied to the copy sheet, and the pressure 
between the impression roller and drum, respectively, 
and will satisfy all existing requirements. An inexper- 
ienced operator quickly becomes accustomed to setting 
the graduated dials properly. 

There are two stopping positions on the machine, 
one for ordinary running, and the second for placing 
the master in position. A master clamp lever, located 
at the right of the machine, near the top, provides 
operator control for rapid changing of masters. This 
lever is toward the rear of the machine when copies 
are being run. When the required number has been 
continuously and automatically fed through the machine, 
the operator can pull the master lever toward the front 
of the machine, whereupon the master is automatically 
ejected, and a stop dog engages the drum assembly, 
stopping the drum with the master clamp fingers near 
the top of the machine, in convenient position for the 
operator to insert a new master. After the new master 
has been placed in position, the master lever is pushed 
toward the rear of the machine, and a run of copies 
may be produced. There are a number of self-equaliz- 

(Continued on p. 98) 
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OTOR-PROD- 

UCT relation- 
ships as exemplified 
in a multi-spindle 
automatic drilling 
machine. A—Ffor- 
merly powered by 
standard motors with 
belt drive to each 
spindle, this product 
became a greatly im- 
proved design (B) 
when flange-mount- 
ed, enclosed motors 
with special shaft ex- 
tensions for direct 
drive were specified 


A 


Standard Or Special Motors 


HETHER to use a standard or a special mo- 

tor is one of the first problems to confront 

the engineer-designer of any motor-driven 
device. Usually, the answer at first seems obvious,— 
use a standard motor for the well-known advantages 
of low cost and availability from stock. Further con- 
sideration of the individual product design may, how- 
ever, show slight changes from “‘standard”’ to be advan- 
tageous. Thus, a special shaft extension may greatly 
simplify the designer’s problem; or a flange mounting 
may so improve the appearance that salability will be 
enhanced. As the design is worked on further an en- 
tirely special design may show great advantages in 
appearance, in functioning, or in simplicity and hence 
in cost. An open-minded approach is thoroughly worth- 
while at this point. 

What, then, should be the deciding factor in the 
question of whether to specify a standard or a special 
motor? <A simple answer would be to use a standard 
motor wherever it appears that no great improvement 
in customer acceptance can be made by using a special 
one. That answer, however, is too simple. 

Perusal of manufacturers’ catalogs will show a wide 
variety of types and speeds, together with electrical 
and mechanical modifications, which are regularly listed, 
at varying prices. Are all of these to be considered 
standard? If not, which are standard, and which 
special ? 

In fact, there seems to be no clear cut definition of 
a standard motor which has much ultimate meaning for 
the engineer-designer of a motor-driven device. There 
are too many standards, and far too many types of 
motors, to permit consideration of the motorization 
problem solely from the viewpoint of “standard” vs. 
“special.” A more realistic grouping of motors from 
the standpoint of motorization problems would be: 


Group 1. Motors listed and regularly stocked by motor 
manufacturers. 
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Group 2. Motors listed but not regularly stocked by 
motor manufacturers. 

Group 3. Motors listed and also having listed electri- 
cal or mechanical modifications. 

Group 4. Custom built motors. 

Cutting straight across the entire motorization prob- 
lem, and necessarily affecting the problem of “stand- 
ard” or “special,” is the question of the type of motor 
required by the load to be driven. This is true because 
the required type of motor necessary may throw it into 
Class 2 or 4 above, without regard to the designer’s 
wishes. In the following discussion it is assumed that 


BY C. L. KENNEDY 
CHIEF ENGINEER 
HOLTZER-CABOT ELECTRIC CO. 
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the reader is familiar with the characteristics of various 
types of motors, and why certain types may be required 
for certain loads. 


STANDARD MOTORS USUALLY COST LESS 


OTORS falling in Group 1 above have very defi- 
nite advantages where they can be used without 
sacrificing essential features of the complete device. 
They will usually cost less than motors of the other 
groups. This is because the motors which are stocked 
by motor manufacturers are naturally those manu- 
factured and used in the largest quantities. Quantity 
production is the result, and to a large extent the cause, 
of the low prices at which these motors can be made 
available to specifiers. 
Since these motors are procurable from the motor 
manufacturers’ stock, the stock of motors which must 





ERE the use of a special (call it custom-built, if 

you prefer) motor of the commutator type hav- 

ing a short time duty rating of about 5 times that 

normal to the frame size employed became an indis- 

pensable feature of the circuit breaker design into 
which it was integrated. 


be carried by the device manufacturer may be mate- 
rially less, thereby reducing his investment in motors 
by a similar amount. 

Many of these motors are made by several motor 
manufacturers to have identical mounting dimensions 
and quite similar operating characteristics. In that 
event motors may be purchased from any one of such 
manufacturers, with obvious purchasing advantages. 
This is generally true of integral horsepower motors 
made to Nema dimensions and performance standards, 
and to a limited extent is also true of some ratings of 
fractional horsepower motors. 

The expense and delay of repairing breakdowns in 
the field may be reduced, since repair parts, produced 
in regular production lines, are usually promptly and 
cheaply available. 
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The appliance designer who wishes to secure the 
advantages of using Group 1 motors is not limited to 
a single type, but will of course choose the least costly 
type of motor suitable for the load requirements. For 
fractional horsepower ratings, this will usually mean 
split phase motors up to about 4% hp., if a starting 
torque about 1% to 2 times the rated torque, together 
with a fairly high starting current, is acceptable. 
Slightly higher priced are capacitor start induction 
motors, with a starting torque about double that of 
split phase motors, and repulsion start induction run 
motors, giving high starting torque with low starting 
current. In the integral horsepower sizes, in addition 
to the normal polyphase motors frequently considered 
as standard, certain manufacturers may stock some 
ratings of other types, such as high torque low start- 
ing current motors, and single phase repulsion start 
induction motors up to several horsepower. Motors 
wound for 4 poles, 60 cycles, 1725 rpm., will 
always be stocked if any are. Other speeds 
will be both higher priced and perhaps not 
available through stock. 

In order to secure the advantages enumerated 
for Group 1 motors, the motor manufacturer 
should always be consulted regarding his prac- 
tice of carrying stock types and ratings. 

In addition to those Group 1 motors which usually 
come to mind when considering “standard” motors, are 
many specialties manufactured and stocked by one or 
a few motor manufacturers, and which the appliance 
designer may find very useful for solving specific prob- 
lems, without sacrificing the advantages arising from 
the use of Group 1 motors. These include geared head 
motors in certain ratings, flange mounted motors for 
oil burners, motors of popular ratings for driving 
propeller fans, clock type synchronous motors, syn- 
chronous motors of larger ratings, etc. Here also 
each manufacturer must be consulted if the full ad- 
vantages of Group 1 motors are expected. 

There is illustrated a motor of this character. It is 
a small geared head synchronous motor, which in 
spite of its small size is stocked in ratings up to 
75 inch-ounces. It is sufficiently versatile so that it 
is capable of numerous modifications to form a Group 2 
or Group 3 motor. 

Group 2 motors include many ratings, speeds, types 
and mechanical designs not so commonly used as those 
included in Group 1, and hence which are not regu- 
larly carried in stock by motor manufacturers. They 
are usually motors which are inherently somewhat 
higher priced than Group 1, as may result from unusu- 
ally low or high speed, or other similar causes. Never- 
theless, they are standard designs, regularly listed at 
reasonable prices, and often assembled largely or wholly 
from the same mechanical parts as Group 1 motors. 
To a considerable extent the advantages arising from 
the use of Group 1 motors also apply, although orders 
for these motors must be placed with the motor man- 
ufacturer well in advance of the time when they are 
needed, to allow for the possibility of delayed deliveries. 

Group 2 motors obviously should not be used where 
Group 1 motors will serve the purpose. Frequently, 
however, lower costs or improvement in operating re- 
sults may be obtained by their use. 

Motors for unusually low speeds, for example, often 
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Just a handful of standard motor, rated at 75 
oz.-in. as a synchronous device. Mr. Kennedy's 
classification makes this a Group 1 item. 


will eliminate belts, gearing, or other speed changing 
devices and permit marked increase in simplicity and 
in customer appeal because of smaller size or possibil- 
ity of “‘streamlined” appearance. The fan for a ven- 
tilator or unit heater, for instance, may be mounted 
directly upon the shaft of a slow speed motor, elim- 
inating the belts and pulleys otherwise necessary, and 
the noise and vibration resulting from their operation. 
Or the process may be reversed, and a shaftless or shell 
type motor may be built into the driven machine, with 
the rotor mounted directly on the driven spindle. This 
is a common practice for high speed machinery such 
as certain wood-working machines, high speed precision 
grinders, etc. Half a dozen standard diameters for 
rolled shell motors have been standardized by Nema 
for 60 cycle ratings up to about 25 hp. These motors 
are also available for operating from frequency chang- 
ers giving speeds up to 10500 rpm., at 180 cycles, or 
even higher, and up to 5 or 10 hp. There is illustrated 
one of these, carrying a standard rating of 3 hp., 3500 
rpm., 60 cycles, or 7% hp., 10500 rpm., 180 cycles. 

Requirements for variable speed operation can be 
met by a number of types. Variable speed single phase 
capacitor motors are especially suitable for fan drive. 
Wound rotor polyphase motors are suitable for the 
same purpose, also for hoists, elevators, pumps, or for 
any equipment requiring changes in speed which can 
vary with variation in the load. Where constant speed 
characteristics with changes in load are required, as for 
some machine tools, multi-speed polyphase motors may 
be used. To a limited extent true adjustable speed 
motors giving constant torque characteristics with a 
wide range of speeds are available for polyphase cir- 
cuits, and similar adjustable speed motors for single 
phase circuits are beginning to appear. 

Perusal of manufacturers’ catalogs and price lists will 
reveal a considerable variety of electrical and mechan- 
ical designs, such as the above examples, which are 
often considered special motors and yet which really 
fall in Group 2. They carry well established and often 
competitive prices, the designs are fully developed and 
standardized, and usually they are constructed from 
parts largely or wholly manufactured in quantities. 
Many results can be accomplished which are impossible 
or impractical with Group 1 motors. 

A motor falling in the third group is one from Groups 
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1 or 2, but with what may be called standardized modi- 
fications. These modifications as listed in the price 
books of many motor manufacturers are about as fol- 
lows: 
Special voltage or frequency 
Special windings for 
(a) Quiet operation 
(b) Increased output for short time duty 
(c) Special speeds 
Omission of parts, for built-in motors 
Special shaft Special nameplate or 
Flange mounting on nameplate location 
end bracket Extended through 


Special machining of bolts (for mount- 
standard bracket or ing ) 
frame Special insulation 


Special accuracy 
Total enclosing, or 
enclosing one end 
Splashproof forms 
3all bearings 
3earings for vertical 
operation 


Marine parts 
Special junction box 
Special end bracket 
Special mounting di- 
mensions 
Switch on motor 
Cord and plug 
Special location or Resilient base 
length of leads Overload protection 
These motors are obviously built to order, and, there- 
fore, cannot enjoy the peculiar advantages of Class 1 
motors, yet their major parts are standard, manufac- 
tured in the same production runs as those assembled 
in Class 1 motors. The extra cost and delay resulting 
from the use of these relatively simple deviations from 
“standard” are not large. While technically the motors 
are ‘‘special,’’ neither the cost nor delays in delivery 
may be much, if any, greater than may result from us- 
ing Group 2 motors, often considered as “standard.” 
Obviously, the modifications from standard design 
which have been listed for Group 3 motors are intended 
to meet certain design problems in an economical and 
satisfactory way. Frequently incorporating these fea- 
tures in the motor, instead of in other parts of the de- 
vice, will simplify the design, improve the perform- 
ance, or in various other ways contribute to customer 
acceptance. The designer should not hesitate to con- 
(Continued on p. 100) 


SHELL type, 

shaftless motor 
for built-in oper- 
ation at high 
speed. Mr. Ken- 
nedy places this 
in his Group 1 
but states that the 
design is so in- 
herently versatile 
as to offer ready 
modification for 
Group 2 and 3 


inclusions. 
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@ Type S Balancing Machine of the Gisholt Machine Company. For measuring, locating 
and correcting dynamic unbalance in rotating parts, as well as for static unbalance determinations. 


@ Each unit on the instrument dial can be adjusted to read directly against either corrective 
drill hole depths,. increments of 1/16 in. diam. wire solder or 0.001 02. of weighting. 


@ Based wholly upon electrical principles and primarily a stroboscopic device. Electron 


tube amplification of magnet coil impulses permits vibrations as small as 0.000025 in. to yield 
reliable readings. 


@ Appearance design strikes squarely across the smooth enclosure tradition to demonstrate 
that pleasing lines need not be dependent upon, or functional influences necessarily lead to, 


general concealment. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 


products as engineers and designers 
make the most of technical progress. 


Marking a definite advance in 
home refrigeration this unit in- 
corporates a special, refrigerated 
shelf in the moist cold compart- 
ment, a good size compartment 
for frozen foods (separate from the 
ice tray section) and a shelf-lined 
inner door. A special door latch 
enables opening of outer door 
alone or both outer and inner 
doors together. Appearance 


Co-ordinating modern styling with utilitarian character- design by Harold Van Doren. 


istics of light control this ceiling-mounted counter-light 
projects an asymmetric beam of light—narrow across Philco Radio 
and spread along the counter toward the shelves and & Television 
store traffic areas. The optical combination of a double 
prismatic controlens, reflector and 300 watt lamp are the 
principle elements. Available for recessed or exposed 

mounting. 


Refreshingly different in 
its support method and 
appearance this ventilat- 
ing fan has totally en- 
closed motor, self-lubrica- ; 
ting bearings, chrome : Developed for use in re- 
plated fan blades and cording sound commen- 
offers quiet operation and ° 4 ' taries or accompaniments 
an easy-to-mount frame. for film dramatizations of 
Adaptable for installation j the internal problems of in- 
in walls, windows and : dustry, this 16 mm sound 
transoms. equipment is notable for 
its ruggedness and un- 
usually narrow-recording 
image. All parts of re- 
cording oscillograph and 
optical system are locked 
in adjustment during man- 
ufacture. Two controls 
are used, one to adjust the 
Outstanding among the improvements in this automatic lamp current to the char- 
cone : acteristics of the film used 
—— a sharpening straight or helical gashed hobs and the other establishes 
and formed cutters up to 10 in. diam., is the hydraulic sound volume values w ith- 
table drive which controls the speed and reciprocation See ; 
: in useful limits. 
of table and the provision for radial sharpening which 
provides for grinding a radial face on work regardless of 
whether gashes are helical or straight. 


Useful for mixing, knead- 
ing and processing heavy 
plastics and tenacious ma- 
terials this machine repre- 
sents entirely revised de- 
sign principles through- 
out. Offered in various 
batch capacities up to 
1500 gal., and in 60 differ- 
ent combinations of 
frames, horsepower sizes, 
etc. 
Patterson Foundry 
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Electric & Mfg 





By using a_ three-in. 
working stroke this hy- 
lraulic press is capable 
of 47 complete function- 
ing cycles per minute. 
Three features; rapid 
traverse of pressing 
member to and from 
work, closed circuit and 


hydro-power radial Described as “a complete home cleaning service” because of the 
piston type pump have many cleaning tasks it performs this cylinder-type vacuum 
added greatly to the cleaner is all-steel finished in a baked-on gray hammered effect 
performance and speed with ends of chromium. 


of this press. 
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Mounted in an individua 
steel enclosure of the pull- 
box type this 600 amp. 
3-pole air circuit breaker 
for switchboards and all 
types of individual en- 
closures is compact, 
rugged and quick-acting. 
Improved contacts, arc 
quenchers and _ closing 
mechanism have been in- 
corporated. Operates on 
250 volt dc. or 600 volt ac. 
Rated at 20,000 amp. 

interrupting capacity. 


HW arner-Patterson 
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ts Compactly encased in a plastic molded housing and so arranged Circuit Breaker 

an that both electrical, manifold and cylinder conditions may be 

s, indicated upon the two dials of this new automotive analyzer 

sil which is among the most recent of highly specialized service 

Soe station aids for electrically speeding the adjustment of essential 

i operating parts. 
ng 
re- 

nd 

ced 

an- 

‘ols Apex Rotare 

the Rolled stainless steel bands at top and 

var- bottom of the cabinet of this Ediphone 

sed add not only to its appearance but 

hes rigidity too. Light weight is attained in 

ith- operating unit by using aluminum wher- 


ever possible. A flashing light, in molded 
plastic receiver, warns user when oper- 
ating lever is in wrong position. 


Thomas A, Edison 






The tube (of 22 gal. capacity) chassis and 
wringer unit of this washer are of 
lustrous white baked enamel finish with 
chrome-plated drainboards. Operated by 
14 hp. heavy duty, splash-proof motor. 
Freerunning mechanism, intermittent 
type self-emptying motor-driven pump, 
finger tip roll control of lever and safety- 
guard position control for wringer are 
other features. The design which re- 
cently brought Henry Dreyfuss one of 
the 1939 American Design awards. 
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Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


For testing fabrics this electronic pick counter has a tiny 
beam of light less than 0.001 in. wide that sets up 
electronic impulses on the electric eye which in turn are 
amplified to energize a magnetic counter. The carriage 
holding exciter lamp, optical system and photo tube is 
controlled by a variable speed geared-head motor. 


os” 


Because it heats instantly upon contact of its carbon 
electrodes with the wire or terminal to be soldered, this 
tool is excellent for all kinds of light soldering, being . 
hardly larger than a lead pencil. Unit consists of a se ie eae This grill cooks _ 
transformer and soldering tool. | paled frankfurters and 
as steams buns in 45-60 
seconds in one opera- 
tion. Operates on ac. 
current. Finished in 
black plastic. Tubular 
lights at each side. 


Virac 1 pple 


To be used in conjunctior 
with electric fans, air cor 

ditioning units, blowers, 
etc., this ozone generating 
unit produces its effect by 
an electrical discharge 
Capacity 40 cu.cm. of 
ozone per hour. Housing 
of durable metal, chrom 


ium plated. 


1 Crane & 


Filling the need for a 
machine more universal 
than one capable of 
straight milling only, this 
high power precision hori- 
zontal boring, drilling and 
milling machine with head- 
stock of the quill type in 
various multiple head com- 
binations was developed. 
Directional control, inde- 
pendent operation of table 
and headstocks, depth 
gauge and automatic trip, 
teed selector lever, rotary 
selection for spindle speeds 
and feeds, safety trips and 
scales and adjustable ver- 
i niers are some features. 


Suitable for conveying 2000 lb. of materials 

this full rotation box grab and tramrail 

carrier is push button controlled. The hoist 

is operated by a 5 hp. motor, the carrier speed 

is driven by a 4% hp. motor at 150 fpm., and 

a 34 hp. motor is used for the grab rotation. 
A twin hoisting unit is used. 
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LACK &DECK- 

ER tools are 
essentially allied 
with the die cast 
idea as in (A) this 
portable drill 
with aluminum 
alloy parts and 
(B) the bench 
grinder where 
zinc alloys have 
been specified. 


at Len Design Engineers 


learned About ie-Castings 


Straight from the hard-earned experiences 
of those responsible for a varied list of 
typical electrically-energized products come 
these highly tangible observations upon 
factors which make for success and notable 
effectiveness in the specification of die-cast 


parts. “Why Do You Specify Die Castings?” 


was the question. the answers follow 


IE CASTINGS, in all the important alloys suit- 

able for the purpose, are put to good use by the 

makers of various electrically-energized products. 
Sut precisely why are they used? Presumably each 
manufacturer has his own reasons for each specific ap- 
plication. Yet, where a certain set of conditions are 
met by the successful use of die castings by one maker 
of electrically-energized products it is likely they may 
yield similar advantages to others under similar con- 
ditions. For this reason the engineers of several repre- 
sentative companies were asked to state their reasons 
and have obligingly complied. These reasons are set 
forth in the following symposium. 


FOR PORTABLE TOOLS 


B. B. Ramey, Chief Engineer, The Black and 
Decker Manufacturing Company, explains that his 
company “depends to a considerable degree upon the 
use of die castings in its portable tools” for the follow- 
ing reasons: 

“In the first place, light weight is important, and the 
use of aluminum alloys in die cast form helps toward 
minimizing weight. Then too, sections can often be 
thinner in die castings than in sand castings in the 
In the 
die casting, also, surfaces are smoother and allowances 
for machining are smaller. 


same alloy, owing to more uniform sections. 
Holes can be cored very 
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close to size and pilot diameters of short length can be 
cast to size. Again, it is easy to insure a trim external 
appearance in die castings and this has its effect upon 
sales appeal. Parts, such as the handles of our tools, 
are readily die cast in shapes which fit the hand. 

“In bench tools, such as grinders, where increased 
weight is of less importance or may, in fact, have some 
advantages, we make use of zinc alloy die castings. 
Their cost per casting is somewhat lower and their 
strength greater than for the aluminum type. Die cost 
is lower and die life is longer, since there is no checking 
of die surfaces at the lower temperatures at which the 
zinc alloy is cast. In our bench grinder, the motor 
housing is die cast and the wheel guards are die cast 
integral with the end bells. If water is used on the 
grinding wheels, there is no chance of red rust on the 


die castings and, if other corrosion occurs, it is usually 
of no significance. 


‘Naturally, we are interested in low cost, consistent 
with required quality, and we get it with die casting. 
Die costs, of course, are considerable, but they are off- 
set by savings in machine work and in finishing of 
castings. Uniformity in size and dimensional accuracy 
are also worthwhile benefits. All this amply justifies 
our use of die castings where quantities are large 
enough to amortize die cost in a reasonable time.” 


FOR OFFICE EQUIPMENT 


In the business machine field, L. F. Mitchell, Chief 
Engineer, Addressograph-Multigraph Corpora- 
tion, writes: “One reason why we employ die castings 
in our machines is because of economies made possible. 
Cost is back of the choice, but we would not be in- 
terested in that alone; it must be combined with satis- 
factory performance in service. 

“Another factor important to us is uniformity. This 
results, naturally, because, being made in dies of fixed 
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N the Fairbanks, Morse stoker the blower rotor 
(A) is a one-piece die casting replacing a 
former stamped rotor. The sheave is also die cast 
and riveted to the rotor. The rotor housing (B) is 
of zinc alioy and although 14 x 16 x 41% in. over- 

































thickness, die castings vary relatively little in size and 
smoothness. With their manufacture carefully con- 
trolled as to analysis and freedom from impurities, and, 
with casting temperatures and other factors substan- 
tially constant, die castings received today are, for prac- 
tical purposes, identical to those delivered months ago. 
This facilitates any machining required and assures us 
of products which are dependable and uniform in per- 
formance. In short, die castings seem to fit into a lot 
of situations more readily than if we had to rely upon 
some other type of part.” 


IN HEAVY-DUTY APPLIANCES 


Cortice H. Hall, Chief Engineer, Stoker Divi- 
sion, Fairbanks, Morse & Company, explains that 
there is somewhat less need for die castings in stokers 
for bituminous coal, designed for use in domestic fur- 
naces, than in some other home appliances, but states 
that they do employ several such castings where their 
use results in economy. He continues: 

“Two recent models have had die cast gear housings, 
used largely because they required much less machine 
work than sand cast housings and because over-all cost 
is lower. With the die cast housing on our 1939 Model 
K, for example, the only precision machine work needed 


These aluminum alloy units are essential, light weight 
components of the Hoover cleaner. 


all is only 0.05 in. thick. 


was in the cored bearing holes and these were broached 
in a simple fixture which held close tolerances on cen- 
ter distances. The two halves of this case are die cast 
in zine alloy. Had they been sand cast, the holes would 
have required boring, reaming, and perhaps final broach- 
ing. Some of the spur gears used in this case were 
die cast in silicon bronze, and the only machining on 
the teeth was effected by a shaving die which cleans 
the entire tooth profile and takes off from 0.0005 to 
0.003 in., as necessary, to make a perfectly shaped tooth. 

“\Ve also gained considerable economy in the use of 
a die cast in place of a stamped blower housing, largely 
because the die for the die casting (which casting meas- 
ures 14 x 16 x 4% in. over-all and is only 0.050 in. 
thick) cost only one third as much as we were quoted 
on a stamping die. It also gave us a more desirable shape 
than was attainable in a stamped housing. Economy 
resulted also from substituting a one-piece die cast 
blower rotor in place of one built up from stampings 
and having a sand cast hub. A rotor having many 
small curved vanes which are stamped involves ex- 
pensive dies and the handling and assembly of many 
stamped pieces. Besides this there was the machining 
of a separate hub and its assembly to the side plate of 
the rotor. The die cast rotor is in one piece, requiring 
a negligible amount of machining, and it is riveted to 
an extension die cast integral with a driving sheave.” 


IN LIGHT-DUTY APPLIANCES 
According to C. G. Troxler, Product Engineer, 


The Hoover Company, die castings are used in its 
products “because they fill the requirements of strength, 


Zinc alloy die castings as ready for assembly within 
Addressograph-Multigraph machines. 
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FOR the Delta Sander 23 die cast parts 
make for low cost without sacrifice in 
quality and offer a pleasing surface. 








light weight, moderate cost and adaptability to compli- 
cated shapes better than parts made by other processes. 
Molded plastics and steel or aluminum alloy stampings, 
which can be considered the principal alternatives, are 
also used for numerous parts, but for many applica- 
tions die castings are clearly indicated by an analysis 
of those four points. 

“For a part which must withstand extreme abuse, a 
die casting will usually be chosen instead of molded 
plastic because strength can be obtained without use 
of heavy sections or costly ribbing. In cases where 
only moderate strength is required, the weight factor is 
usually in favor of molded plastic parts, and, in these 
applications, choice must be based largely on cost. Tool- 
ing, part and finishing costs must all be considered. 
Die casting dies for a large part of relatively high pro- 
duction are usually less expensive than molds for com- 
pression molding of plastics. Balancing this difference, 
are lower molding and finishing costs for the plastic 
parts. When die castings are used in these applications, 
it is a result of careful cost analysis taking into consid- 
eration all factors from purchase of tool equipment to 
maintenance and die or mold replacement. 

“Bosses, fastenings, recesses and walls of different 
thicknesses can be obtained in die castings without ex- 
cessive cost, while the use of stamped or drawn parts 
would necessitate the addition of separate parts to ful- 
fill these purposes. Necessary complications in the part 
design will automatically throw the choice to die cast- 
ings in many instances, for there are many cases where 
even the addition of parts to a stamping would not 


| NTERNATIONAL Business Machines specifies 

die cast parts even where quantity requirements 
are relatively light. (A) Here are 19 die cast parts 
of zinc alloy as used in the alphabetical accounting 
machine. (B) The frame and numerous other parts 
of this time recorder are die cast for economy in 


manufacture and convenience in assembly. 
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IE cast parts, enameled and plated in the main 
housing and blower housings of the Excell 
automatic heater offer low cost with fine appearance. 


make it suit the purpose without compromising funec- 
tion or good design. The weight factor is also usually) 
in favor of die castings, especially in large complicated 
shapes, for the parts may be thickened only where 
necessary, rather than being substantially uniform in 
thickness, as in stampings. 

‘Summarizing, it may be said that die castings are 
used in many applications because they best fulfill the 
design and cost requirements of the unit.” 

The foregoing comments come from a large manu- 
facturer of vacuum sweepers and one of few makers 
of electrical products producing die castings. Most of 
these are now in aluminum alloy, but some are in zinc 
alloy. In the past, some have been in magnesium alloy. 

An investigation of relative costs of magnesium and 
aluminum die castings shows that, although the “as 
cast” cost runs about the same, the magnesium type 
sometimes has involved more imperfect castings, higher 
costs for salvaging and a higher burden. It is con- 
sidered necessary also to isolate operations with mag- 
nesium, because of fire hazard and to avoid contam- 
inating aluminum scrap with magnesium scrap for 
remelting. Also, the number and cost of operations 
for producing a satisfactory finish on magnesium is 


sometimes reported to be greater. In other cases, where 







































































somewhat different conditions apply, magnesium die 
castings are reported on a par with those in aluminum 
as to cost. Of course, those in magnesium alloy are 
lighter in weight. 


FOR BUSINESS MACHINES 


Since some of the machines manufactured by Inter- 
national Business Machines Corporation are not 
produced in what is generally considered large quan- 
tities, some engineers have expressed surprise that most 
of these units include one or more die castings. **Per- 
haps,” writes E. W. Gardinor, Assistant Engineer 
of that corporation, “this is because of the prevalent, 
but erroneous impression that the dies required for die 
casting are rather expensive. On the contrary, they 
frequently cost less than blanking and forming dies, 
particularly if it is necessary to include drawing dies 
in the operation.” Mr. Gardinor continues : 

“Our first consideration in the selection of a manu- 
facturing process is to determine the entire suitability 
of the various materials under contemplation. Having 
assured ourselves of the suitability of these materials, 
we next consider the overall cost of dies, a given num- 
ber of parts, tools required for machining, the cost of 
the machining operations and, finally, the finishing cost. 
If we divide this total cost by the total number of parts 
needed, we arrive at a piece cost for each of the pro- 
posed manufacturing processes. On this basis, the 
parts produced by the die cast method are often lower, 
on a piece cost basis, than are those produced by such 
processes as punch press or sand cast production. 

“Savings in machining operations are frequently an 
important consideration. Then, too, it is often pos- 
sible to achieve single-part construction through the 
use of die castings, where it would be necessary to make 
several parts and sub-assembly to achieve the same re- 
sults with other methods of processing. The added as- 


OIN-OPER- 

ATED Coca- 
Cola bottle dis- 
pensers (A) of 
Mills Novelty 
find intricacy and 
large sizes readily 
obtained as do 
(B) the coin-op- 
erated phono- 
graph parts of the 
same maker and 
(C) despite their 
complexity these 
die castings for a 
Mills candy ma- 
chine are rela- 
tively low in cost. 


sembly operation is not only an added expense, but 
permits the possibility of mal-adjustment in assembly, 
or the mis-adjustment in subsequent use. It is under- 
stood, of course, that die castings are not always dimen- 
sionally perfect,* but they can be obtained in a much 
wider range of shapes and section thicknesses than 
can stampings. Dimensional stability is sometimes 
more closely held by the die cast method. 

“The majority of die castings we use are from zinc 
base alloy, which permit of weight savings over sand 
castings. \Vhere further lightness is required, alumi- 
num or magnesium die castings are sometimes used. 
This program has permitted us to manufacture parts 
of such unusual shapes and at a more moderate cost 
in some cases than would be obtainable by any other 
means. Gears, segments, cams, holes of odd shape, 
unusual profiles, split hubs with convenient locking 
means, and other elements of special contour are all 
readily achieved, often in combination, in the die cast- 
ing. Need more be said to make its utility apparent 
to the designer of light machines 7” 


IN MACHINE TOOLS 


Application of die castings in medium and heavy 
machine tools is rather limited, largely because of the 
limited production of such tools. But, as James Tate, 
Vice-President of The Delta Manufacturing Com- 
pany, observes, “When a maker of light machine 
tools plans to sell them in large quantities, he has to 
make use of advanced quantity production methods to 
bring the price to such a level that the tools will sell 
as anticipated.”” For this reason, Mr. Tate writes: 
“\Ve use many such methods and, although we do not 
produce die castings in our own plant, we do take ad- 


* The same can be said also of stampings, sand castings, 
plastic moldings, etc., none of which are dimensionally perfect. 
(Continued on p. 90) 
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Resourceful thinking may be reflected in the 
engineering-design of the complete elec- 
trically-energized product or it may be 
evident in some special phase of the design 
A quick review of specific accomplishment. 
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@ Within the compact housing of the new oxygen- 
generating unit of Ray-O-Zone Products for general 
mn air purification are: three ultra-violet light source tubes, 
. motor, impeller, transformer and resistor. Capacity, 
he up to 5,000 cu. ft. Effective collaboration between 
e, Ray-O-Zone engineers and industrial designers 
n- (Barnes-Reinecke) enabled a skillful solution of the 
ne @ Dial-type controls are a performance and appear- performance-appearance problem. 
ance feature of the new Cincinnati milling machines. 
to The large speed and feed index dials at the side of 
to the machine column have white numbers on a red 
ell plastic base. These dials will maintain their visi- 
1S bility and original form throughout the life of the 
si machine. Being large and easily read their contri- 
d bution to faster, surer, set-ups is notable. 
ZS, 
ect. 
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@ Because the generally-used water bath for cooling 
beverage bottles in the usual commercial dispensing 
machines offered objections which Crosley engineers 
thought could be overcome, a new dry air blast type 
of bottle cooler was developed by them. Already 
enacted and pending legislation in several states offered 
inducement to thus successfully solve this engineering- 
design problem. Features include: segregation of new 
inserts from fully-cooled ones, built in automatic light- 
ing, and a capacity of seven cases of 6-oz. bottles. 


@ Segregated and centralized, the control and in- 
strument panel is highly convenient for the operator 
on the new Gardner heavy duty, double spindle 
grinders. Elements here mounted include: master con- 
trol button, ten push button stations, an indicating 
lamp, built-in lighting for the panel and two load- 
indicating ammeters. This machine, designed to grind 
both ends of large helical springs simultaneously, 
provides a production of 20-25 units per hour on 
192-in. O.D. springs of 1% in. wire up to 22 in. long 
to tolerances of #z in. on length. 
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Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
New motors, new controls, 


ELECTRICAL & MECHANICAL PARTS 





many organizations. 


new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 


Electronic switch for the control of 
large currents by delicate mechanisms, 
or extremely light contact 
. Control is efected by the 
delicate touching of two fine wires or 
contacts or by their being short-cir- 
any moist 
Used extensively for auto- 
matic liquid level control, the relay 
also lengthens the life of contacts on 
electrical recording equipment, pre- 
cision gauges, etc. 


91 Chestnut St., Cambridge, Mass. 


liquids, 
pressure 


cuited 
material. 


by a 


VARIABLE SPEED TRANSMISSION 


Redesigned so as to eliminate virtually all thrust in 
cross shaft and bearings, this transmission unit has a 
speed range of 295 to 925 rpm., when driven by a 

Lubrication is insured by the 
Lenney Machine & Mfg. Co., 
Warren, Ohio. 


1750 rpm. motor. 


splash method. 


PILOT RELA 
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Photoswitch Inc., 
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SENSITIVE RELAY 


Affording an exceptionally wide cur- 
rent and voltage range, this unit is 
suitable for exacting applications 
where a high degree of sensitivity 
must be coupled with high-speed, 
low-power operation. Will operate 
on as low as 14 of rated power where 
reduced contact pressure is permissi- 
ble. Adaptable for use with mercurial 
thermostats, welding timers, alarms 
operating from dry cells, etc. Struthers 
Dunn, Inc., 1321 Cherry St., Phila- 
delphia, Pa. 
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SHELL TYPE MOTOR 


Consists of a stator, usually wound for Q- or 3-phase 
ac., pressed into a steel shell (available in 4 diameters 
depending upon hp.) and a squirrel cage rotor 
accurately bored and keywayed to suit the spindle 
requirements and dynamically balanced. Operating 
with a minimum of vibration, these motors, ranging in 
size from 14 to 6 hp., become an integral part of the 
machine or appliance and thus promote compactness 
and a neat appearance. Ohio Electric Mfg. Co., 
5905 Maurice Ave., Cleveland, Ohio. 


MERCURY CLUTCH 


Developed to permit a 
driving motor to gain 
speed before assuming 
load, this powerful new 
clutch utilizes mercury 
to displace friction seg- 
ments by centrifugal 
force, gradually picking 
up load at full speed. 
Unit has four principal 
parts and is available in 
4 and 414 in. diam. sizes 
which will transmit loads 
up to 5 hp. Mercury 
Clutch Corp., Massil- 
lon, Ohio. 


Sa. 





a) 


WIRE WOUND RESISTORS 


Windings are uniformly insulated with a hard, 
moisture-proof insulation. Have automatic over- 
load indication, available in 5 and 10 watt fixed, 
10 watt adjustable, and 10 watt non-inductive 
types. Sprague Products Co., North Adams, Mass. 
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AUTOTRANSFORMER 


Now available in Q- and 
3-gang combinations for 
use in 3-phase circuits, and 
with current equalizing 
chokes for parallel opera- 
tion in single-phase cir- 
cuits. Available in both 
115 and 230 volt models. 
The 230 volt, 3-gang unit 
can be used in the wye 
connection on 560 volt 
circuits to obtain contin- 
uously variable output volt- 
ages from O to 560 volts 
with @ maximum output of 
30 kva. General Radio 
Co., 30 State St., Cam- 
bridge, Mass. 
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CONDITIONING CONTROL 


Consisting of a 3-pole magnetic 
switch mechanism, overload relays 
and a low voltage control trans- 
former, this mew compact unit 
controls air conditioning equip- 
ment motors from the contacts of a 
thermostat or other low voltage 
control instrument. A normally- 
open interlock is furnished to 
provide correct sequencing with 
other equipment when desired. 
Operating coil is isolated elec- 
trically from the power circuit, 
providing maximum flexibility for 
wiring. General Electric Co., 
Schenectady, N. Y. 


MAGNETIC 
CONTACTOR 


Improvements noted in 
this new line of heavy 
duty dc. industrial con- 
tactors include increased 
armature overtravel of 
contactor, larger con- 
tact tips and use of 
nitrided bearings. 
Blowout coil is brazed 
to the contact support 
and heating reduced. 
Larger operating coils 
on magnet closed con- 
tactors provide _ in- 
creased pull. More 
turns reduce _ stresses 
and increase life of con- 
tact springs. Westing- 
house Electric & Mfg. 
Co., East Pittsburgh, Pa. 











TO MAKE 


EQUIPMENT, MATERIALS, FINISHES Berter 


PRODUCTS 


aT a | 
ae 


eet od et eet ed 





PILOT LIGHT ASSEMBLY 


Meets the demands of a small, inexpensive jeweled 
pilot light assembly for use where space is limited. 
The jewel, available in a variety of colors in both 
smooth and faceted types, is only 4 in. outside 
diam. and can be mounted in a 9/32 in. hole. Dial 
Light Co. of America, Inc., 136 Liberty St., New 





UNBREAKABLE 
MERCURY RELAY 


Capable of being oper- 
ated up to 300 times per 
minute with minimum 
friction and no wear, 
this mew mercury re- 
lay with its unbreakable 
metal body and dis- 
placement principle and 
solenoid actuation has 
contact resistance as 
low as 0.002 ohms. 
Contact structure is 
sealed, making the relay 
especially suitable for 
use in corrosive or 
explosive atmospheres. 
Durakool, Inc., 1010 N. 
Main St., Elkhart, Ind. 


York, N. Y. 


WICK FEED OILER 


New, visible, unbreak- 
able, lightweight wick 
feed oiler for econom- 
ical use on machinery 
which operates inter- 
mittently. Hidden shut- 
off lever at the top con- 
trols the feed, prevent- 
ing flooding and waste 
of oil when machine is 
idle. When oiler is 
filled above the point 
where the wick enters 
the center tube, the 
surplus oil drains into 
bearings. When oil 
recedes to opening in 
tube, the wick auto- 
matically feeds oil to 
bearing by capillary 
action. Made in three 
styles, in 1, 2, and 4 oz. 
capacities. Trico Fuse 
Mfg. Co., Milwaukee. 



























































MIGUEL ectRICAL & MECHANICAL PARTS 


Each month upon these pages the editors pre- 





sent their quick, illustrated review of what is ‘ — : 

new that electrically-energized products may ri , *' 

be made better. Based, of course, upon — - & 
those component parts that may be designed ; a a a® 


into the complete product assembly. 


SMALL BEARINGS 


Previously available only in the full (retainerless) type, 

these diminutive precision ball bearings down to % 

in. bore can now be obtained as standard with retainers 

for very small shafts. Norma-Hoffmann Bearings Corp., 
Stamford, Conn. 





VOLUME CONTROL 


Midget type volume controls with serrated shafts 
for quick and exact replacement of controls having 
knurl and slot shafts. Available in all required 
resistance values, they permit replacements without 
having to replace the slip-on knobs as well. 
Clarostat Mfg. Co., 285 N. 6 St., Brooklyn, N. Y. 





FLOAT SWITCH 


Designed specifically for 
domestic sump-pump 
control, this single pole 
switch employs an over- 
center toggle mechan- 
ism. Float-rod weight 
is counterbalanced by a 
calibrated spring acting 
on the operating lever. 
Incorporates such fee- 
tures aS corrosion-re- 
sistant parts, accessible 
terminals, fine-silver con- 
tact tips and snap-action. 
General Electric Co., 
Schenectady, N. Y. 


RADIO SOCKETS 


Featuring barriers between contacts to increase 
the leakage path and flashover voltage, these 
modern radio sockets are suitable for mounting 
on thick cast-aluminum chassis. May be 
mounted with or without metal flange, in stand- 
ard size chassis hole. James Millen Mfg. Co., 
wo) Inc., 150 Exchange St., Malden, Mass. 


RADIO FREQUENCY RELAY 


Compact, quiet, and dependable, with 
unusually large contact spacing for high 
voltage control and insulated for radio 
applications where the frequency does not 
exceed 60 megacycles. Features include 
1 floating armature construction, ball bearing 
pivot, no ac. chatter, shorter radio frequency 
path. Standard Electrical Products Co., 
317 Sibley St., St. Paul, Minn. 





ONE-PIECE PILLOW 
BLOCK 


Large pillow block with 
one-piece steel housing 
for shafts of 1-1/16 to 
1-5/16 in. diam. Quiet, 
lightweight, low-priced 
bearing is simple yet sturdy. 
Features of the entire unit, 
Which consists of three 
parts, include selective 
mounting positions, con- 
stant self-alignment,  self- 
lubrication, and 1/3 less 
weight. Randall Graphite 
Products Corp., 609 W. 
Lake St., Chicago, Ill. 
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SELF-LOCKING NUT 


One-piece, all-metal nut de- 
signed to withstand severe 
vibration consists of two sec- 
tions connected by a spring 
member which is anintegral part 
of the nut. Available in sizes 
from No. 8 to 34 in. in a variety 
of metals. Scovill Mfg. Co., 
Waterbury, Conn. 





MOTOR STARTER 


Controls and protects polyphase squirrel 
cage motors up to 5 hp. Improvements 
in this across-the-line starter include a 
simplified, hook-on cover, held by one 
fastening screw, for easy installation; 
heavier fine silver contacts; stainless steel 
contact springs and supports; smaller, 
more accessible overload relay; overload 
trip indication. Available in different 
types of cover control. Cutler-Hammer, 
Inc., 315 N. 12 St., Milwaukee, Wis. 





- ~_ asad 


AUXILIARY SWITCH 


Essentially a spring-operated switch with 
a shunt trip arrangement, this electrically 
operated auxiliary switch is especially 
designed for use where several circuit 
breakers are tripped simultaneously. It 
can be provided with any arrangement of 
make-and-break contacts up to 10. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 
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IMMERSION HEATER 


Designed particularly for heating oil 
or other heavy liquids, this immersion 
unit is recommended for use where 
limited space is available for flange 
headers or heating section, or both. 
Rugged cylindrical structure is fol- 
lowed, thus the lowest possible watts 
density per in. length is secured. 
Suitable for single or 3-phase circuits. 
Watlow Electric Mfg. Co., 1326 N. 
93 St., St. Louis, Mo. 


AND THERE ARE ALSO 


PHENOLIC MOLDING COMPOUND 
with an impact strength of 0.6, heat resist- 
ance of 418 deg. F., and unusually good 
gloss, further increases the scope of phenolic 
plastic applications for parts requiring a high 
impact material. Available only in the new 
particle size which is especially designed for 
free flowing through feeders and hoppers to 
simplify the production of preforms. Durez 
Plastics & Chemicals, Inc., 685 Walck Rd., 
N. Tonawanda, N. Y. 


COPPER BASE ALLOY for heavy duty con- 
trol contacts. Dependable operation, low 
contact resistance and non-fusing are char- 
acteristics of this alloy developed to perform 
satisfactorily in such applications as motor 
controllers, heavy duty relays, high current 
starting switches, industrial control con- 
tactors, etc. Free-cutting and readily 
machinable, the metal cannot be hot or cold 
worked and is supplied only in the form of 
sand castings. It has electrical conductivity 
50 to 60 per cent that of copper and hard- 
ness 50 to 55 Rockwell B. P. R. Mallory & 
Co., Inc., Indianapolis, Ind. 


IMPROVED PRE-FOCUSED LAMP RECEP- 
TACLE holds the lamp in its predetermined 
position, regardless of vibration or shock. 
Interior ventilation, high heat-resisting 
molded asbestos-base body, positive ‘stop’, 
low contact resistance, non-corroding con- 
tact spring, precision production and 
assembly procedure are features. It is rated 
at 1000 watts, 125 to 250 volts. American 
Phenolic Corp., 1250 W. Van Buren St., 
Chicago, Ill. 


MOLDED RUBBER DEVICES provide a 
secure anchor by means of a slot for the 
lampshade frame wires on a reflector lamp. 
Functions of these new gadgets are to center 
the shade on the lamp, to hold it in a pre- 
cisely horizontal position, to secure it to 
the reflector bowl and to eliminate the 
causes of cracking and grating. While act- 
ing as shock-absorbers, they also make an 
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FOR POWER-FACTOR CORRECTION 


Specifically designed for power-factor cor- 
rection essential to the economical oper- 
ation of fluorescent lamps on ac. These 
capacitors are of the oil-filled paper type 
for long life; flat metal can is hermetically 
sealed with insulated wire terminals at one 
end. Available in three types to take care 
of the 12 standard types of fluorescent lamps. 
Aerovox Corp., New Bedford, Mass. 


integrated unit of reflector bowl and lamp- 
shade. W.N. de Sherbinin Adapters, Inc., 
Mount Kisco, N. Y. 


READY-MIXED ALUMINUM INDUSTRIAL 
FINISH for metal surfaces, such as office 
equipment, cabinets, instruments, machinery, 
etc. Can be dipped, sprayed or flow- 
coated, will air-dry in 15 minutes and will 
not rub off after aging; it covers approxi- 
mately 2000 sq. ft. of surface per gal., 
retains its elasticity and high luster and will 
not powder. Tousey Varnish Co., 520 W. 
25 St., Chicago, Ill. 


HIGH VOLTAGE WIRE offers radio and 
electrical equipment manufacturers a com- 
bination of high dielectric strength and out- 
standing heat- and flame-resistant qualities. 
With a voltage breakdown of over 9000 
volts ac. per foot immersed in mercury 
cellulose insulation and lacquer impregne- 
tion, this wire is particularly efective in 
applications under temperatures where 
ordinary rubber insulation would deter- 
iorate. Available in a variety of sizes and 
colors. Lenz Electric Mfg. Co., 1751 N. 
Western Ave., Chicago, Ill. 


BAKING ENAMELS designed to work at 
high speed schedules in infra-red lamp 
ovens. Will bake to a very hard, durable 
surface in 15 to 20 minutes and can be 
handled for assembly half an hour later. 
Color retention and adhesion on various 
metals and molded plastics are good. One 
of these enamels can be supplied in high 
gloss and semi-gloss finishes; the other in 
grades to form fine, medium and coarse 
patterns. Maas & Waldstein Co., 438 
Riverside Ave., Newark, N. J. 


EXTRUDED TUBING for electrical insulea- 
tion is made in continuous lengths and is 
resistant to tear, abrasion, solvents and heat. 
It is a low-cost tubing, unusually flexible at 
all temperatures down to minus 4 deg. F., 
will withstand soldering temperatures, and is 
produced in five standard colors from size 
No. 20 to 5/8 in. Irvington Varnish & 
Insulator Co., Irvington, N. J. 
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NISA Leaders Would 


Modernize Service Shops 


That motor repair shops, on the average, 
have not kept pace with the industries they 
serve, was the contention of many shop 
executives at the recent 1940 NISA con- 
vention at Detroit. Leading topic discus- 
sions emphasized the necessity for improve- 
ment in operating methods, efficiency, and 
equipment. Practical shop problems, selling 
olans, cost reduction and personnel rel!e- 
tions also received special attention. 


P-TO-DATE plant layouts, keys to efficiency in 
operation, and new developments in motor re- 
pair equipment were among the many subjects 

pertinent to shop modernization discussed by leaders 
at the National Industrial Service Association conven- 
tion held recently in Detroit. Practical problems, such 
as the factors involved in transformer rewinding, frac- 
tional horsepower motor repairing, pricing carbon 
brushes cut in the shop, and means for building volume 
through sales of accessories, also came in for discus- 
sion. Exhibits of twenty-five electrical parts suppliers, 
featuring the latest in insulating materials, transform- 
ers, instruments, magnet wire, controllers, rewinding 
tools, and labor saving devices of special interest to re- 
pair shop owners, were available for inspection during 
the three-day sessions. 


CERTIFIED REPAIR PLAN GOES FORWARD 


N SUBMITTING the first annual report of progress 

on the Certified Repairs Plan, F. W. Willey of the 
Willev-Wray Electric Co., of Cincinnati, Chairman of 
the National Certification Board, stated that a survey 
of member plants readily reveals that the average motor 
repair shop is considerably behind the times in building 
facilities, plant arrangement, equipment and methods, 
and has not kept pace with the industries who are its 
customers. The result has been stagnation and a limi- 
tation of business and _ profit. 

The purpose of the Certified Repairs Plan is to im- 
prove the average member concern, by which the re- 
pair shop industry as a whole is measured, and to pro- 
mote new ideals and ideas in the minds of shop owners. 
To accomplish these results, the thirty-one sponsor con- 
cerns have accepted the responsibility of securing and 
submitting ideas dealing with every phase of operation 
of an electrical service concern. The scope of studies 
includes operating methods, plant layouts, personnel, 
equipment and management. 

In his report of progress on the plan, Mr. Willey 
dealt mainly with the fundamental phase in the pro- 
duction process, the physical plant. By means of 


76 


charts, up-to-date shop layouts with departments ar- 
ranged for either front or rear delivery were shown. 
Detailed studies of machine, assembly, test, winding, 
small motor and various other departments were also 
shown and discussed. One shop method, occasioned 
by a study of the layout of coil winding departments, 
was treated in detail. This dealt with new methods 
for the unreeling of magnet wire. Other topics touched 
upon briefly related to the assembly of manufacturer's 
winding data, executive’s salaries, overhead costs, raw 
labor costs, comparative wage rates, classification of 
employees, and women shop workers. Many of these 
latter subjects will be studied in greater detail for 
presentation at subsequent conventions. 

Specific examples of results secured through mod- 
ernization of existing plant machinery, rearrangement 
of tools, elimination of waste time and motion, and the 
development of new and faster shop procedures were 
cited by P. M. Potter of Potter & Rayfield, Inc., of 
Atlanta. One firm reported that installation of a high 
speed taping machine has reduced the labor cost at least 
50 per cent on this work. A modern group winder re- 
placed a ten-year-old inadequate tool, with the result 
that each job now handled shows a definite time re- 
duction. In a second plant, the owners effected a 
change of operating policy, reducing the work week 
nearly 20 per cent and increasing hourly rates nearly 
25 per cent. Through the purchase of new tools, and 
the adoption of shop methods used in mass production 
industry, the production per man was increased to a 
point where a profit from operations at practically the 
same selling prices resulted. 

In itemizing a few of the tools which are capable of 
reducing operating time, Mr. Potter declared that com- 
mutator undercutting by means of a portable power 
tool can be done in one-fifth the time required for hand 
undercutting. A power-driven wire stripper will clean 
leads of enamel, asbestos, glass or varnish in one-tenth 
the time required by a high priced winder. Correctly 
designed tension units provide the means to produce 
tightly wound loops which are the correct basis for 
properly shaped coils. The latest type power-operated 
coil spreaders provide means to increase production as 
much as 35 per cent on continuous operation. Time 
and patience are required, however, to train operators 
to produce satisfactory results. 


TRESSING the need for service shops to obtain 

the highest possible efficiency in every department 
of their activities, E. C. W. Johnson, of the Scherer 
Electric Co., of Indianapolis, pointed out that, rather 
than criticize the activities of service shops set up by 
some of the larger electrical manufacturers, shop own- 
ers would do better to reorganize their own establish- 
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INDUSTRY Abid M¢g 


NDUSTRY SALUTES Mg (Magnesium) because it enables 
manufacturers in many fields to attain objectives that were 
hitherto impossible. 


As it is fully a third lighter than any other metal in common 


use, it eliminates the penalties of useless weight— whatever 
the product may be. 


Dow has provided industry with a low-cost domestic supply 


of this remarkable metal in a series of alloys known as 
DOW METAL.* 


These alloys are in ever-increasing use, for designers can 
take advantage of their unique lightness without sacrificing 


Paint spray gun cast from DOWMETAL by Willard C. Beach 
Air Brush Co. The use of DOWMETAL in this application 
saved more than 600 gr. of weight over previous metal used. 
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AAGNESIUM 


ee 


ALLOYS 


LIGHTEST OF ALL STRUCTURAL METALS 


strength. DOWMETAL is sufficiently strong and enduring even 
for heavy-duty jobs. 


There are well developed methods for the fabrication and 
assembly of DOWMETAL. It is available in sand, die and 
permanent mold castings, forgings, sheet, strip, plate, bars, 
tubes, structural and special extruded shapes. 


For all points pertinent to your own problem, consultation 
is invited. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICH. 
Branch Sales Offices: New York City, St. Louis, Chicago, 
San Francisco, Los Angeles, Seattle. 


*Trade Mark Reg. U.S. Pat. Off. 
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ments so that they would be on a par with competing 
company shops. To accomplish this, service men should 
first of all take full advantage of the opportunities of- 
fered by their independent and unbiased position. Serv- 
ice shops need not rely on factory-trained men sent to 
them, but can select qualified workers from the field. 
Their independent position gives them closer contact 
with customers, while their decisions can be made 
quickly and on the job without recourse to “rule 
books.” 

The most important key to shop efficiency lies in 
cultivating an honest mental attitude on the part of 
workers, continued Mr. Johnson. Where a shop man- 
agement is definitely committed to a policy of giving 
fullest measure of value in materials and the highest 
quality in workmanship to its customers, whether it 
be in rewinding, service work or in rebuilt equipment, 
then it will not be hard to train workers to deliver a 
full measure of value in the work they perform. 

A foreman’s view of efficient shop operation was 
presented in a paper by A. H. Wolf of the Swanson- 
Nunn Electric Co., of Evansville. Mr. Wolf stated 
that by closely watching and planning inventories to 
meet modern demands, keeping step with new equip- 
ment, and helping workmen with all possible up-to-date 
methods, repair shops may keep in step with the fast- 
moving industries they service. Inventories need not 
be large, but should contain a complete line of items 
which the customer may need. Modernizing equip- 
ment is a repair shop’s best means of reducing labor 
costs and hard working conditions, and a certain per- 
centage of profits should go toward replacing old equip- 
ment with new. Another shop foreman, C. Henry 
Scheidt of the Roland Electrical Co., of Baltimore, de- 
scribed the equipment and methods employed in oper- 
ating an efficient and modern electrical repair shop. 
Cost data was presented showing marked savings in 
the time required to rewind, assemble and test motors 
ranging from % to 5 hp. by up-to-date methods. 

The increasing tendency of machinery manufactur- 
ers to furnish electrical equipment as an integral part 
of their machines has sharply reduced the percentage 
of the total market for new motors and control equip- 
ment available to dealers and service stations. Some 
shops have met this problem by handling additional 
lines of accessory equipment, increasing used equipment 
sales, modernizing shop practice, and expanding their 
field service activities by becoming service representa- 
tives for one or more electrical manufacturers. F. A. 
Wright, Resale Sales Manager of Cutler-Hammer, 
Inc., pointed out that the major qualifications required 
of a repair shop in order to become a service repre- 
sentative are loyalty, ability to service the equipment 
and submit a satisfactory report, local reputation and 
sales qualifications. Advantages which may be antici- 
pated by shops engaging in this work include admission 
to industrial plants which are not already customers, 
additional service work from calls made, sales volume 
on repair parts, sales of new equipment and_ con- 
tacts with representatives of machinery manufacturers. 


ROM motor repair problems, the discussion turned 
to the factors involved in transformer rewinding, 
some shop owners having evidenced an interest in this 
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1.S.A. officers for the 1940-41 term include, left to 
- right, C. A. Sievert, president; L. Bonnecaze, vice- 
president; A. L. Brown, treasurer; and C. J. Cannon, secretary. 


phase of repair work. Informal talks revealed that 
the average motor repair shop is inadequately equipped 
to handle transformer repairs, as these constitute an en- 
tirely different job from motor rewinding. Special 
winding equipment, cleaning materials, and insulation 
are required, and continuous production is necessary if 
any profit is to be realized. The advent of the surge- 
proof transformer was cited as a factor which has elim- 
inated a good share of the transformer rewinding busi- 
ness for the service organization. 

The discussion then veered to new shop equipment. 
F. A. Stockwell, of the Ideal Commutator Dresser Co., 
called attention to the fact that in no other phase of 
industry, either manufacturing or servicing, are there 
more slow and costly methods for doing a particular job 
as in many motor repair shops, the main reason being 
that up until recently standard commercial equipment 
and tools, flexible enough to do the same job for every 
conceivable make of motor which the average shop 1s 
called on to repair, have not been available. The suc- 
cessful shops of today are availing themselves of the 
new equipment which is being continually developed to 
decrease the cost and improve the quality of motor re- 
pairs. Among recent items is a slot insulation former 
which creases the insulation in rubber and makes both 
creases at the same time. The creases can be varied 
in width by means of adjustable creasing rollers which 
can also handle various thicknesses and grades of in- 
sulation. Another recent development is a new, live 
ball-bearing center for lathes. 

New tools developed by Potter & Rayfield, Inc., in- 
clude a high-speed taping machine which can satisfac- 
torily handle the rapid taping of coils with cotton, glass, 
varnished cambric, or practically any type of tape de- 
sired. The average time for applying tape on stator 
coils in this machine runs from 25 to 35 seconds per 
coil. A variable speed winding stand for handling frac- 
tional horsepower repairs is particularly adapted for use 
with a twenty-slot concentric winding head. It is equip- 
ped with a twenty-slot guide which permits the oper- 
ator to hold the wire in the proper slot at high speed, 
and also layer wind by moving the wire back and forth 
in the guide, thus keeping down the number of crosses. 
A tear-down and assembly press for fractional horse- 
power motors has eleven attachments designed for re- 
moval of commutators, oil throwers, governors and col- 
lector rings, and ten attachments for replacing these 
parts, bringing them to the proper location with ref- 
erence to the end of the shaft. Another item for the 

(Continued on p. 106) 
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Manufacturers of many a product 
that might be found in yourkitchen... 
use Scovill’s manufacturing facilities. 

Many need metal parts made bet- 
ter, or faster, or more economically 
than they could make them them- 
selves. Some contract to have Scovill 
do a complete manufacturing job— 
from base metal to shipping. Others 
depend upon Scovill for handling 
their surplus orders, rather than in- 
creasing their own facilities. 

Hundreds of other manufacturers 
—of refrigerators, clocks, electrical 
equipment, cosmetics, underwear— 


give Scovill the job of making parts. 
Because Scovill—with its wide scope 
of production equipment, its metal- 
lurgists and stylists, already making 
thousands of items of metal — can 
usually find a way to assist its cus- 
tomers in fabricating their products 
to sell for lower cost, or to a wider 
market. 

Metal part assemblies, drawn and 
stamped parts, completely finished 
parts ready for assembly, cap and 
machine screws, turned and cold 
headed parts are made by Scovill 
from aluminum, copper alloys, steel. 
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SCOVILL 


SUPPLIES INGREDIENTS 
FOR IDEAS YOU COOK UP! 


Write for the booklet, “Masters 
of Metal” —it gives the Scovill story 
in detail. Just drop a line today to 
65 Mill Street, Waterbury, Conn. 


Scovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 








Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles. 


In Canada: 334 King Street, East, Toronto, Ontario 
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FLUID DRIVE UNITS 


(Continued from p. 46) 


ring. These rollers are supported on roller bearings 
and turn with the ring, oscillating each revolution. The 
rotor is supported in a rigid guide yoke and is shifted 
by means of a threaded control shaft which may be 
manually or automatically operated as desired. 

In a third type of radial piston pump, designed for 
pressures up to 2500 Ib. per sq. in., each piston has 
a crosshead on its outer end which is carried in a guide 
ring. This guide ring surrounds the cylinder rotor, but 
is mounted independently from it. The cylinder rotor 
is mounted on tapered roller bearings and revolves 
about the valve pintle which is firmly supported by 
one end of the pump enclosing case. A drive flange, 
mounted at the opposite end of the casing on a double 
row of tapered roller bearings, is joined to the cylinder 
rotor assembly. 

Here the cuide ring consists of two halves mounted 
on tapered roller bearings and is carried by a stroke- 
shifting outer ring which is prevented from turning 
by flat pads on the top and bottom. The bottom pad 
supports the entire assembly of outer ring, guide ring, 
cylinder rotor and pistons. 

~ This pump is furnished with a number of standard 
controls. One type, employed for applications involv- 
ing one-way pump delivery in open circuit systems, 1s 
composed of a spring end and an hydraulic end. These 
are mounted on opposite sides of the pump casing, with 
an actuating stem from each passing into the pump and 
connecting with the pump’s stroke-shifting ring. The 
spring end normally holds the pump on full stroke, 


A Vickers 














FOR operating auxiliary 
oil circuits gear pump 
(A) can deliver large 
volumes of oil at moderate 
pressure. When utilized 
in two-stage power unit 
(B) it serves to augment 
the delivery of the high 
pressure radial pump. 


A Hydro-Power Systems 


while the hydraulic end acts in opposition to the spring. 
Hydraulic pressure developed by the pump is applied 
to the hydraulic end of the control. When sufficient 
pressure is developed to overcome the opposing force 
on the spring end, the pump stroke is automatically 
shifted to neutral. The pump then works at practically 
zero output, delivering only the slight volume required 
for make-up within the fluid system, or to follow up 
any yield of the work being subjected to pressure. A 
handwheel is provided through which the initial com- 
pression of the spring is set. 

The maximum volumetric output of the pump may 
be regulated through a second handwheel adjustment, 
which is designed to limit the pump stroke. A delayed 
pressure attachment may also be furnished which pro- 
vides means for regulating the rate of building up pres- 
sure at any one point of application. This device func- 
tions by automatically reducing the pump stroke only 
while the pump is delivering oil to the particular cylin- 
der subject to this special regulation. An effective ap- 
plication of this type of control is in the operation of 
a plastic moulding press. Here the delayed pressure 
attachment is hydraulically connected to the main cyl- 


OCKED hydraulic circuit here (A) pro- 

vides typical machine tool feed cycle. 
Holding piston between two volumes of oil 
eliminates unsteady feeding and tendency 
for tool to lunge forward when breaking 
through work. B—This solenoid operated 
traverse and feed cycle control panel in- 
cludes reversing and metering valves, with 
manual control for set-up. C—Typical 
remote control, hydraulic pilot valve as 
designed for actuating the main control 
valves on a machine tool feed circuit. Used 
when feed in both directions is required. 


Sundstrand Machine Tool 
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OTHER WESTINGHOUSE FAN 
AND UNIT HEATER MOTORS 





SPLIT PHASE 


Low cost, general pur- 
pose motors. Built in 
single and two-speed 
designs for direct con- 
nected belted blowers. 
1/20 to 1g hp. 


To supply unit heaters for either 110 or 220-volt circuits, and 
for single, dual or multi-speeds, formerly required three to 


six different motors in any rating. 


Today ONE Westinghouse motor serves for all six combi- SHADED POLE 
. : : : Simple, low cost mo- 
nations of speed and voltage. Manufacturing is made easier. precom.. = seiner fer 
Inventory problems for both maker and dealers are immensely heaters. Two and 3- 
speed control optional, 

simplified. 1/125 to 1/30 hp. 





Motors for fans and heaters may not meet your needs. 
What Westinghouse has done in building motors that build BELT TIGHTENING 
BASE 
Available for either 
split phase or capa- 
citor motors. Adjusts 
belt tension to load. 





profits on unit heaters, however, it also can do —and has 












done — for other products. Why not check on newest West- 






inghouse developments? Mail the coupon for latest literature. 


Westinghouse 
Small Motors 
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A Sundstrand Machine Tool B 


inder. When this cylinder is under pressure, the pump 
stroke is reduced to that for which the pressure control 
has been set. The time taken in building up pressure 
is then proportionate to the shortened initial stroke. 
This feature is of vital importance in plastic moulding 
operations where the material must be allowed to soften 
and fill the moulds before full pressure is applied. 


DOUBLE PUMPS FOR TOOL FEED DRIVES 


EVERAL units which combine two pumps in a 
single casing are available for applications involv- 

ing rapid traverse at low pressures and slower work- 
ing speeds at high pressures. One design, utilizing 
a high pressure radial piston pump and a low pressure, 
constant displacement gear pump, is made in ratings 
from 2 to 60 hp. The combined discharge from the 
two pumps provides a large volume for rapid traverse 
at pressures up to 300 Ib. per sq. in. When the maxi- 
mum rapid traverse pressure is reached, the gear pump 
volume is automatically by-passed through an auto- 
matic unloading valve and only the radial piston pump 
volume is discharged. Peak pressures up to 3000 Ib. 
per sq. in. are attainable. 

In another design of double pump unit, the low pres- 
sure, constant displacement pump consists of a hardened 
and ground roller keyed to the drive shaft. This roller 
revolves in positive contact with a rotor or ring which 
turns in its housing en roller bearings. The shaft ex- 
tends through a main control valve section to the high 
pressure pump which is of the axial piston, wobbler 
plate type. A socket bearing, with its axis at an angle 
to the shaft axis, is attached to the end of the shaft 
and carries the ball-bearing end of the wobbler plate 


MACHINE TOOL FEED PUMP CHARACTERISTICS 


Displacement— 

Cu. In. Per Min. 
“Piston | Constant! Speed 
Pump | Volume | RPM. 

| Pump | 

250 to | 900to | 1140 

| 450 | 4300 
Self-Contained Feed with High 8 to 
Pressure Pump and Gear Pump 350 8000 | 1140 
Radial Piston Pump and Gear Pump | 850 to 
94,000 


Type of Unit 


Axial Piston Pump and Roller Pump 


32,000 | 1140 


“3 to 300 
71% 

2 to 300 
60 


3000 to | 860 to 


3880 to | 860 to 





This cast iron tank unit(A) 

containing an oil reser- 
voir, isarranged for the con- 
cealed mounting of one or 
more pumps and valves, 
with outside mounting of 
an electric drive motor on 
a machined base. A\ll parts 
are made accessible for 
inspection. Here (B) acom- 
bined pressure and volume 
control on a radial piston 
pump provides for both 
pressure and speed regula- 
tion of the machine to be 

operated. 


H ydro-Power Systems 


shank. The piston stroke is varied by forward move- 
ment of a stroke adjuster which brings the axis of the 
wobbler plate shank and that of the shaft more nearly 
in line, thus reducing the wobble. Manual or auto- 
matic controls are available. 

This unit is especially adapted for operating hy- 
draulic feeds on machine tools such as lathes, boring, 
drilling, reaming, milling, or cutting-off machines, and 
is designed to operate in combination with a main con- 
trol unit which may either be integrated within the 
pump housing or furnished separately. It provides 
one, two, or three rates of feed—all adjustable from 
zero to maximum. It also makes possible complicated 
operating cycles involving skip feeds and, when re- 
quired, feeds in both directions. The main control 
unit includes a four-way directional valve, a neutral 
valve, a selector valve for feed and rapid traverse, a 
slow feed valve, a safety or relief valve, and a locked 

(Continued on p. 104) 


Northern Pump 





[QADIAL piston pumps 

available in capacities 

ranging from one to 550 

hp., are capable of supply- 

ing oil pressures up to 3000 
lb. per sq. in. 


Pressure— 


Lb. Per Sa. In. 


HP. Rapid 


Traverse | Feed 


3% to | 200 
3 


1000 


3000 
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CONNECTING DEVICES 6-01 


Complete line of terminal strips, plugs 
and sockets for better product wiring. 
Specifications, mounting data and list 
prices as well as dimensional diagrams 
of tube base type plugs and sockets. 
Also information on two sizes of terminal 
designations available on order. Howard 
B. Jones. 


APPLIANCE MOTORS _ 6-02 


Ac. and de. motors in sizes from % to 
¥% hp. designed especially for small in- 
dustrial machines and home appliances. 
Each motor type fully described as to 
electrical characteristics; available frame 
styles and mountings illustrated. West- 
inghouse Electric & Mig. Co. 


TRANSFORMERS 6-03 


Covers a wide variety of transformers 
suitable for audio and power applica- 
tions and representing the latest features 
in design and construction. Included also 
is the most recent tube base audio unit 
for use where space is at a premium. 
Kenyon Transformer Co., Inc. 


TEST INSTRUMENTS 6-04 


Offers twelve types of compact testing 
instruments not only for those engaged 
in servicing and maintaining electrical 
equipment but also adaptable to produc- 
tion testing to insure uniformity and 
maintained quality in the electrical ele- 
ments of complete products. Simpson 
Electric Co. 


ALUMINUM ROTOR 6-05 


Cast-aluminum rotor for high starting 
torque, low-starting current motors from 
15 to 100 hp. Advantages of this type 
of construction and operating characteris- 
tics. General Electric Co, 


RESET TIMERS 6-06 


Two bulletins, one indicating how an in- 
stantaneous reset timer showing the 
progress of the cycle as time expires 
meets the exacting requirements of in- 
dustrial processing applications, and the 
other dealing with the features, operating 
specifications and dimensions of a reset 
timer for single cycle multiple circuit 
applications not requiring visible indica- 
tion of time settings. Eagle Signal Corp. 
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NICKEL ALLOYS 6-07 


Guide to the uses and properties of seven 
nickel and associated alloys combining 
high physical strength and toughness with 
unusual corrosion resistance and ease of 
fabrication. Detailed tables on mechan- 
ical, chemical and physical characteris- 
tics. International Nickel Co., Inc. 


OILERS 6-08 


Variety of sight wick and gravity auto- 
matic feed oilers with glass or unbreak- 
able bodies. Section also on forged brass 
sight oil gauges. Tabulations give gen- 
eral dimensions of available styles. Gits 
Bros. Mfg. Co. 


EXTRA POWER MOTORS 6-09 


How dependable fractional hp. motors are 
built to give extra power hours in order 
to meet exacting requirements in machine 
tools, business machines, appliances, sur- 
gical devices or instrument controls, with 
particular emphasis on applications in the 
aircraft industry. Dumore Co. 


WIRE STRIPPERS 6-10 


Line of wire strippers for fast, clean, ac- 
curate production wire stripping. Fea- 
tures two new brush type models and a 
handy pocket size armor cutter. Ideal 
Commutator Dresser Co. 


TUBING, SLEEVINGS 6-11 


Characteristics of high quality varnished 


AND FINISHES 


. « ail those responsible for product development . . . 
may promptly secure any of the items listed here. Simply check those desired and mail the card 


tubing and two grades of saturated sleev- 
ings. Table lists standard sizes to fit 
over bare single enamel or cotton cov- 
ered wire of same size. Insulation Man- 
ufacturers Corp. 


OVERLOAD PROTECTION 6-12 


Motor switches, fuses and wiring devices 
to provide protection to products and 
wiring against heavy overloads and short 
circuits. Chase-Shawmut Co. 


SMALL MOTOR 6-13 


Features of a small, high grade motor 
with a normal output of 4500 hp. on con- 
tinuous duty. Adapted to instruments, 
timing devices and other equipment re- 
quiring relatively low output and steady, 
trouble-free service. Bodine Electric Co. 


STRIP HEATERS 6-14 


Two classes of steel-sheath heaters for 
operation at sheath temperatures up to 
1200 deg. F. Table of standard sizes, 
fields of application, and installation data 
are included. General Electric Co. 


BAKING LAMPS 6-15 


Reflectors to accommodate infra-red 
lamps combine the advantages of para- 
bolic and spherical contours and employ 
an adjustable socket thus permitting ac- 
curate control of energy. Features, speci- 
fications, installation and operation data 
included. Fostoria Pressed Steel Corp. 
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FELT PADS 6-16 


How an improved and specialized version 
of felt is used as a base or mounting for 
industrial equipment to reduce vibration 
and noise, simplify installation, and lower 
maintenance costs. Felters Co., Inc. 


WIRING TOOLS 6-17 


Pliers, cutters, clamps, knives, strippers, 
and pouches and pockets to hold them, 
in a wide variety to meet every fabri- 
cating and repair need where conductors 
and insulation may be skillfully handled 
with mechanical aids. Mathias Klein & 
Sons. 


INSULATION 6-18 


Dielectric sleeve insulation for electrical 
conductors in the form of varnished tub- 
ing and saturated sleeving produced to 
rigid standards of quality and uniformity. 
Flexible, easily handled, moisture- and 
chemical-resistant and of high mechanical 
strength. William Brand & Co. 


CONTROL EQUIPMENT 6-19 


Semi-annual listing of electrical control 
equipment, including enclosed safety 
switches and industrial breakers, motor 
control, multi-breakers, service, dust- and 
rain-tight equipment, solderless connec- 
tors, fuse holders, etc. Trumbull Elec- 
tric Mfg. Co. 


TUBE DATA CHART 6-20 


Revised receiving tube data chart intro- 
duces numerous new tube types listed in 
RMA sequence with essential features 
and. operating characteristics. Complete 
information on base connections, bulb 
style and size. Interchangeable tube sec- 
tion includes all obsolete types for which 
interchangeable ones are available. Ray- 
theon Production Corp. 


HEATING UNITS 6-21 


Electric heating elements in various 
shapes, styles and capacities for use on 
all types of equipment. Construction, 
specifications and application of cart- 
ridges, tubular units, strips, rings and 
immersion heaters. Watlow Electric 
Mfg. Co. 
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FAN BLADES 6-22 


Instructions for selecting the proper fan 
blade for each application; description 
of test methods; simple fan laws. Dif- 
ferent types of propeller fan blades are 
illustrated and accompanied by detailed 
engineering specifications and perform- 
ance characteristics. Torrington Mfg. Co. 


PLANER DRIVE 6-23 


How production may be increased with 
an improved variable voltage drive. Ap- 
paratus required for drives operating on 
various voltages; typical installations. 
Westinghouse Electric & Mfg. Co. 


DIELECTRICS 6-24 


Price list of oiled insulating materials— 
notably, varnished cloth, duck, silk, paper 
and tapes (straight or seamless bias cut), 
cloth and fish paper, untreated tapes, 
varnishes and compounds—for electrical 
equipment, motor repairs, splicing, etc. 
Mica Insulator Co. 


MAGNET WIRE 6-25 


Complete description and properties of a 
new magnet wire consisting of a copper 
conductor coated with a tough insulating 
film that is comprised of a combination 
of synthetic resins. Table compares 
space factor for various types of magnet 
wire. General Electric Co. 


POWER TRANSMISSION 6-26 


Specifications and list prices of stock 
gears, chains and sprockets, motorized 
and non-motorized speed reducers, flex- 
ible couplings, universal joints, pillow 
blocks, pulleys and ball bearings. Essen- 
tial calculations for figuring gear and 
speed reducer applications. Boston Gear 
Works, Inc. 


STANDARDS INDEX 6-27 


Index to 561 A. S. T. M. standards and 
324 tentative standards of special value 
to those wishing to ascertain whether the 
society has issued any specifications, test 
methods, or definitions on a specific sub- 
ject. Comprises a ready reference for 


Use this postpaid card. 


FIRST CLASS 
Permit No. 45 


(Sec. 510;P. L. &R.) 
New York, N. Y. 








locating standards in the volumes where 
they appear. American Society for Test- 
ing Materials. 


CUT-OUT SWITCH 6-28 


Working principle of a power cut- 
out switch which safeguards equipment 
against unnecessary damage.  Installa- 
tion diagrams are included. Interna- 
tional Derrick and Equipment Div., In- 
ternational-Stacey Corp. 


LOWERING DEVICE 6-29 


High-speed unit for use with any face- 
plate or drum-type dynamic lowering 
controller increases light load and empty 
hook speeds. Full description and ap- 
proximate outline dimensions in inches. 
Electric Controller Mfg. Co. 


PLATING CLEANERS — 6-30 


Covers 8 different cleaners and 3 soaps 
for removing grease, oil, polishing and 
buffing residues, etc. from metal surfaces 
before plating and finishing operations. 
Hanson-Van Winkle-Munning Co. 


RADIO COMPONENTS 6-31 


Offers full line of precision tuning units, 
knobs, transmitter controls, dial and 
switch plates, slide rule dials, push-but- 
ton mechanical tuners, escutcheons, panel 
lights and pilot light sockets for im- 
proved appearance of radio sets. Crowe 
Name Plate & Mfg. Co. 


SPRAY PAINTING 6-32 


Answering the most frequently asked 
questions regarding spray guns, cups, 
tanks, transformers, air compressors and 
other items of spray painting equipment. 
Liberal use of illustrative elements clari- 
fies this comprehensive coverage of 
spraying technique. DeVilbiss Co. 


TRANSFORMERS 6-33 


Air cooled units to meet a wide variety 
of service requirements particularly in 
connection with product applications. 
Performance features and the mention of 
60 cycle single phase units only. In auto 
and 2, 3 and 4 winding types up to 25 
kva outputs. Acme Electric & Mfg. Co. 


TOGGLE SWITCH 6-34 


Molded plastic single pole toggle switch 
with snap-in mounting, eliminating use 
of screws. How it is constructed and 
suggested applications. Hart Mfg. Co. 


BALL BEARINGS 6-35 


Highly tangible aid for the engineer-de- 
signer in computing ball bearing loads for 
all types of service. Suggested proced- 
ures cover general approaches and spe- 
cific problems of spur, bevel, helical and 
worm gears as well as considerations al- 
lied to shafts and character of loads. 
Marlin-Rockwell Corp. 
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“GRAMP’ HAD TO CRANK” 


A fellow named Bell started folks cranking out calls 
when his voice went over wire to a Mr. Watson, but it 
took a lot of progressive improvement to make the 
telephone the streamlined, dial-spinning job it is 
today ... and in our own small way we’ve tried to do 
the same sort of a job on asbestos insulated, heat 
resisting Rockbestos wires. 


When we started making heat resisting wires in 
1918 our first attempts were pretty crude, but laboratory 
and service tests satisfied us that we had in asbestos 
an ideal heatproof and fireproof insulating material. 
In our efforts to make better wire we investigated 
asbestos deposits all over the world to learn which 
types were best suited for electrical insulation and 
what advantages one had over another in length of 
fibre, tensile and dielectric strength. 


We discovered through laboratory tests that some 
types of asbestos are better for certain wires than 
others; what may be ideal for one isn’t quite right for 
another, while a combination of different fibres might 
be best for still another. The processing of this rock- 
like material into soft, silky, workable fibres 1 500,000 
of an inch in diameter also created difficult problems. 
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Special machinery had to be devised to cleanse, 
fiberize, comb and finally card the asbestos into roving. 
All foreign matter, dirt and conducting particles had 
to be removed and the asbestos shredded into a downy 
fluff of consistent density to assure uniformity in the 
finished roving which goes to make up the felted 
asbestos walls and the asbestos braid with which our 
wires are insulated. 


Of course, there’s a lot more to the manufacture of 
heat-resisting wire, but the point we want to get across 
is that it isn’t enough to merely insulate with asbestos, 
it takes the right kind of asbestos and precise 
processing to make the wire for your products more 
heatproof, more fireproof, more greaseproof and 
more permanent . . . qualities that will make your 
products more dependable, more satisfactory and 
more salable. 


We’ve got a nice folder on the Romance of Asbestos 
that gives more inside dope. Send for it and ask for a 
copy of our Bulletin No. 64 on Electric Range and 
Appliance Lead Wires for your files. Rockbestos 
Products Corporation, 752 Nicoll St., New Haven, Conn. 
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MOTOR SPECIFICATIONS 


for designed -IN power applications 
A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


Alternating current motors are identified in the “Current” column, by the following key: 
SINGLE PHASE MOTORS POLYPHASE INDUCTION MOTORS 


f—Low starting torque, low starting current. 
2—Split-phase 


3I—Resistance-start 12—Squirrel Cage 1 3—Wound rotor (slip ring) 
4—Reactor-start 5 14—High cycle 
S—Capesiion-ctest a—Normal torque, normal starting current. 15—Synchronous 


—— (condenser) b—Normal torque, low starting current. 16—Shaded pole 
—Series 


8—Repulsion c—High torque, low starting current. SPECIAL PURPOSE MOTORS 
9—Compensated repulsion d—Hisgh slip 

10—Repulsion-start induction ; 17—Two-power motors 

11—Repulsion induction e—Low starting torque, normal starting current. 18—Torque motors (reversing-duty cycle) 


VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also indicated in ‘Low Voltage" column. 
MOUNTING ... All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 


E 


MOTOR 
MANUFACTURER SPEED CURRENT 


BEARINGS, MOUNT- BUILT-IN 
LUBRICATION FRAME ING 


For complete ad- 
dresses of com- 
panies listed refer 
to ‘**Motors,”’ in 
Classified Index 
section of this issue 


LOW VOLTAC 


Kev) 


| Integral (1 to 74) _ 


(See 
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Vertical (See Note) 
Extension or Double 
| Tapered, Special Arbor 


Fractional 
Constant 
Variable 
Multi-speed 
Adjustable 
| High-speed 
Bronze-sleeve 
Semi-enclosed 
Totally enclosed 
Fan-cooled 
Pipe Ventilated 


Shaftless 


Babbitt 
| Speed reducer 


| ‘Two-speed 
| Universal 
(See Note) 

| Roller 

| Oil-less 

| Open or Skeleton 
| Splash-proof 

| Explosion-proof 

| Bracket 

| Cradle or Resilient 
| Governor Control 
| Thermostat 
| Centrifugal Switch 


| Brake 
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Baidor Elec. Co. 
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Bodine Elec. Co. 
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Delco Products, 
Div. G. M. Corp. 
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Dumore Co. 
(Two-power & reversing 
switches built-in) 





Electric Specialty Co. 
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Fairbanks, Morse & Co. 
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General Electric Co. 
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AW asher, molded and turned. 


B+Sawed, milled, drilled, counter- 


«bored, and tapped insulator. 


NET ae milled, and drilled in- 


Sulator, 
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HE pole-top transformer that steps down volt- 

ages to household proportions is a familiar 
illustration of Synthane’s value as a multi-purpose 
material. Synthane Bakelite-laminated, because of 
its combined electrical and machining properties, 
is used for insulating transformers, relays, power 
switches, bus-bars, and many power generating, 
distributing, and consuming devices from turbo- 
generators to kitchen clocks. 

But Synthane combines many more properties. 
It is a dense, hard, uniform technical plastic, 
light in weight (half the weight of aluminum), 
structurally strong, and resistant to solvents, gases, 


Bakelite — N 


TECHNICAL PLASTICS 
SHEETS - RODS - TUBES - FABRICATED PARTS - SILENT STABILIZED GEAR MATERIAL 


petroleum products, water, and many acids and 
salts. And, it is easy to machine. You can ma- 
chine it yourself or we'll machine it for you as 
we did for the three manufacturers whose products 
are pictured at the left. 

This wide choice of properties simplifies your 
approach to new applications, may enable you to 
improve the performance, salability and appear- 
ance of older products or equipment—or lower 
manufacturing costs. 

If you have a hunch Synthane can help you, let’s 
put our heads together on your job . . . today. 
SYNTHANE CORPORATION, OAKS, PENNSYLVANIA 


laminated 
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Haydon Mfg. Co. 


Div. of Houdaille- 


Hershey Corp'n. 


Cabot Elec. Co. 


Holtzer- 


. Co. 


Janette Mfg 





Master Elec. Co. 


(Automatic start swilch on 
A. C.; reversing switch on 
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Russell Elec. Company 


Speedway Mfg. Co. 
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Motors, Inc. 


-» Inc. 


Victor Elec. Prods 


* 


Wagner Elec. Corp. 
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(Wool yarn for bearings) 
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A METAL TO 
GIVE YOUR PRODUCT 


SALES APPEAL.. 
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Ever see a name plate so worn or rusted you 
couldn’t decipher it? Here’s one that won’t get that 
way. Made of Monel, it retains its original silvery 
appearance, even on hot resistance units or in cor- 
rosive atmospheres. Hard and resistant to wear, 
Monel protects etched data against being rubbed 
away by cleaning ...and is readily etched. 


You have to bui.d electrical 
equipment so it works right. 
True! And that’s just what Monel and other 
Nickel-base alloys were developed to help you 
do! But looks count too... especially in selling 
to dealers and users. 

Consider the equipment or accessories you 
make: Do they look smart, pleasing, attractive 
to the eye? Are they proof against cracks, 
peeled coating, rust and corrosion? The an- 
swer to each of these questions is “Yes”... 
when you utilize Nickel-base alloys. 

Each of the Nickel-base alloys is a solid, 
rust proof metal with a silvery lustre that lasts. 
These attractive metals add sales appeal to 
your products ... without sacrificing life and 
performance. For the Nickel-base alloys are 
not only good looking. They are also tough, 
strong, and resistant to wear and corrosion. 

Write for more information. Ask for the 
booklet “Tremendous Trifles,” telling how 





The modern electric range-top offers an excellent example of the need other manufacturers are improving their 
for utility and sales appeal combined. It has to be tough and strong to i a2 . g 
withstand abuse...yet pleasing to the eye to keep it beyond price com- products and boosting sales through use of 


petition. Monel, the original Nickel-base metal, offers both advantages. Nickel-base alloys 


fam ‘*Monel’’ is a registered trade-mark of The THE INTERNATIONAL NICKEL COMPANY, INC. 
International Nickel! Company, Inc., which is 
plied to a nickel alloy containing approxi- 

ee mately two-thirds nickel and one-third copper. 67 Wall Street New York, N.Y. 
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DESIGN IN THIS DUAL PURPOSE 
INSTANTANEOUS RESET TIMER 


that solves control problems 
...THE EAGLE “CHRONOFLEX” ! 


FOR ALL AUTOMATIC MACHINES, INCLUDING: 


Printing Equipment Hydraulic Presses Photographic Equip- 
Laboratory Instru- Plastic Molding De- ment 

ments vices Grinding Machinery 
Violet-Ray Apparatus Sugar Extractors Centrifugals, etc. 





@ Here's a reset timer that not only accurately times electrical 
machines, devices and equipment, but also shows the progress 
of the cycle as the time expires. Reduces labor costs sub- 
stantially becavse of its easy-to-read, easy-to-set features. 
The ‘Chronoflex"’ will improve the efficiency of your machire 
or the uniformity of your product. Large contact capacity— 
S.P.D.T. contact action. Synchronous motor driven, solenoid 
operated, available for all standard voltages and frequencies in 
standard models having timing ranges of 0 to 120 seconds and 
0 to 20 minutes. Send coupon below for Bulletin No. 266. 


VISUAL TIME SETTING WITH , painineiaiiicmnn 
CYCLE PROGRESS INDICATION 


CYCLE PROGRESS—Pointer travels from zero 
position to position indicated by TIME SETTING 
POINTER. 


VISUAL TIME SETTING—Pointer indicates at a 
glence the amount of time for which the timer is 


EAGLE SIGNAL CORP. 


MOLINE nes lS 











EAGLE SIGNAL CORP., Moline, Ill. 


Gentlemen: You may send me Bulletin No. 266 giving complete details and 
technical data regarding the new Eagle ‘“‘Chronoflex”. 


DIE CAST PARTS 


(Continued from p. 70) 


vantage of the economies which they make possible, 
through close cooperation with a plant well equipped 
for die casting zine alloy. 

“Our belt sander, for example, makes use of about 
a score of these die castings for such parts as pulleys, 
sheaves, screw and locking handles and end housings. 
All of these parts could be produced in some other 
form, but not with equal accuracy combined with cost 
so low (die cost included) as by die casting. Besides 
the low cost of the castings themselves, the savings in 
machining are of great importance. Many parts re- 
quire no machining other than drilling and tapping and, 
where other cuts are needed, they are always light ones, 
since the parts are cast so close to size and are never 
warped, unless mistreated in handling, which rarely 
occurs in controlled practice. 

“With the die castings, sections can be thin, result- 
ing in economy in metal and in minimum weight. This 
helps to make tools readily portable and tends to re- 
duce shipping costs. Finishing costs are also low be- 
cause of the smooth surfaces of the die castings. It 
is also possible to cast odd shapes, when needed, and 
to provide an external shape which is attractive and 
which, in some cases, it would be difficult if not im- 
possible to get without undue cost in a stamping. The 
fact that die castings are not subject to red rust, such 
as occurs with ferrous metals, is not without its ad- 
vantages in this connection. 

“Several other advantages could be cited, but the 
foregoing are among the most important to us in choos- 
ing die castings for uses where their properties make 
them well suited to our needs. Die castings are used 
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AMSON-UNITED 

specifies these 
(A) three die cast- 
ings to save machine 
operations and finish- 
ing costs on 10-in. 
fans while smaller 
fans (B) have bases 
and essential parts, 
including rubber 
blade slots, so 

formed. 
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General Plate Company Silver Laminated Contacts 
are able-bodied units, trained to take punishment. The fi t 
solid silver contact surface is permanently bonded to a 0 | if a hs 
cost-cutting alloy base under tons of pressure—making 
the contact surface harder, more concentrated, and longer ry P - 5 
wearing. lakes it with a grin 
And in addition to being more serviceable—better able 
to stand up in use—General Plate Contacts are less ex- 
pensive than solid silver contacts—for the simple reason 
that expensive silver is used only where necessary. You’re 








not paying for wasted precious metal. Furthermore, to All forms, types and sizes available 
A make it more practical, you can have these contacts in a You can have General Plate Silver Laminated 

wide range of adaptable base metals. Let us quote on your Contacts in raw material—inlaid or whole 

requirements covered; in buttons, all sizes, shapes, all with 
ITED Truflex Thermostatic Bimetal. General Plate manufactures Truflex Thermos- “7 oe" of back; as well as in fabricated one- 
1ese tatic Bimetal in a complete list of combinations large enough to meet all require- piece contacts—especially made and cut to 
cast- ments in temperature range, electrical resistance, size, shape and cost. Available your designs. A complete engineering service 

in sheets, strips, coils or fabricated parts, this metal is consistently uniform and is at your disposal. 
hine has the closest possible tolerances—results of General Plate’s high precision- 
nish- manufacturing process. 
Q-in. 
aller 
asses a * s a 
arts, enera até DIVISION 
»ber : 
, $0 of Metals & Controls Corporation 

Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 
34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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These Powerful Tandem 4-High Rolls Help Assure Finer 


Quality Phosphor Bronze 





Better Rolling Equipment 
Produces a More Uniform 
Gauge In 


BRIDGEPORT’S 
New Puospeuor Bronze 


You gain a more lively resilience and 
a longer resistance to fatigue with 
Bridgeport’s new Phosphor Bronze. 
Extra spring and life are rolled into 
every sheet, strip and coil by new, tre- 
mendously powerful rolling equipment. 
Try for yourself this achievement of 
Bridgeport’s 75 Years’ experience mak- 
ing fine bronzes and brasses. Call our 
nearest office or write us direct on your 


problems in spring metal. 


BRASS 


—" 


BRIDGEPORT BRASS 


BRIGG FP OQ RT BRASS COMPANY 
BRIDGEPORT, CONN. © ESTABLISHED 1865 





in our machines only where their properties make them 
suited for their intended functions, and this is a matter 
for careful study by our engineering department. The 
full advantages of die castings are obtained only when 
their properties are thoroughly understood and when 
they are properly applied.” 


SOME MISCELLANEOUS CONSIDERATIONS 


As to the use of die castings in zine alloy on fans, 
C. W. Sampson, Chief Engineer, Samson-United 
Corporation writes, “It has been our experience with 
die castings that, while the original investment for tools 
is oftentimes somewhat high, we have considerable sav- 
ings in machining work, owing to the fact that cored 
holes are placed very exactly. Also, our finishing prob- 
lem is cut down to a minimum in using die castings. 
As to strength, we have found it ample for most jobs 
when the die casting is properly designed.” The cast- 
ings used on the ten-inch fan of this make include a 
These are 
here illustrated as typical of several die castings em- 
ployed in Samson-United products. 

A. R. Constantine, Chief Engineer of Mills 
Novelty Company, makes the utility of die castings 
clear when he says: 


spider, a gear housing and a swivel joint. 


“As builders of light machines, 
most of which are electrically operated and have electric 
controls, lights, etc., and a majority of which are built 
in considerable quantities, we take full advantage of 
the economies made possible in die castings, as well as 
in stampings, screw machine products and other types 
of parts adapted to mass production at low cost. 

“Nearly all our machines have some die cast parts 
and others make use of many such castings. We gain 
by their use, as a rule, considerable savings in machin- 
ing, especially as compared with sand castings. For 
external parts, many of which are plated, it is a simple 
matter to die cast the shapes required, something which 
would be impossible or not practical in stamped form. 
The smooth surfaces obtainable in die castings, espe- 
cially those in zine alloy, facilitate plating and other 
finishing, reducing the cost, as against sand castings, 
which, if plated, have to be ground and polished. On 
the die casting, polishing is usually confined to the 
parting line, other surfaces commonly needing only 
buffing before plating because cast so smooth. 

“An advantage gained by die casting over steel parts 


IGHLY season- 

al sales and 

the ability to get 
die castings quickly 
account in part for 
the use of die cast 
parts in the housing 
of the Micro- 
Westco oil burner. 
Better finish with 
less preparation is 
another good 

reason. 
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MAGNET WIRE 


IGHER WINDING SPEEDS--- 


FEWER REJECTS---LOWER COSTS 


OU’D never abuse wire by stamping it in a die 

or twisting it in a knot. But these simple tests 
illustrate the resistance of Formex wire to the rough 
usage encountered in high-speed-winding and assem- 
bly operations. The result is sizable savings. 


Actually, the real savings begin earlier. In first 
cost, for example. As compared with single cotton 
enameled in most sizes, Formex wire is priced 
less per pound, and you always get more feet in a 
pound. It also takes up less coil space, and thus 
saves copper. 


FORMEX 





GENERAL % ELECTRIC ‘ttm 


When you consider its other properties, too—such 
as resistance to stretch and to heat aging, high 
dielectric strength, and low dielectric losses—you 
can see why Formex wire has upset all existing 
magnet-wire standards. It’s new, and it means 
change—opportunities for making profitable im- 
provements in design. 


For details, see Bulletin GEA-2973. Also ask for 
samples. Address nearest G-E sales office or General 
Electric, Dept. 6E-201, 
Schenectady, N. Y. 










WIRE IS A PRODUCT OF GENERAL ELECTRIC RESEARCH MAGNET WIRE 
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This New Walker- 
Turner Radial Ma- 
chine is Protected 


Against Short Cir- 


cuits and Danger- 
ous Overloads with 


HEINEMANN 
°° Ke-Cirk-tt™ 


FULLY ELECTRO-MAGNETIC 
AUXILIARY BREAKER 


This small breaker stands guard between power 
source and motor giving positive protection by 
opening circuit on dangerous overloads and short 
circuits. To prevent unnecessary and costly 
shutdowns a delayed trip prevents opening circuit 
on harmless overloads of short duration. Low in 
cost and small in size, this auxiliary breaker is 
made in all ratings from 250 milliamperes to 35 
amperes—and is the one sure method of protecting 
appliances and equipment for home, office and 
factory. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 


Est. 1888 


99 PLUM STREET TRENTON, N. J. 


ARLES STILT ALLA TL ETT TE TIE CEES 
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is freedom from red rust. If the die casting be an in- 
ternal part, no finish need be applied, as a rule, where- 
as, with steel, some plating or other finish is often re- 
quired to avoid rusting. 

“\We have had good results with fractional horse- 
power motors having die cast end bells and housings. 
In these, it has proved easier to insure good bearing 
alignment than when corresponding parts are stamped. 
One such motor, which we build ourselves, has a die 
cast zine alloy housing which is readily sealed to ex- 
clude moisture. The motor drives to a gear reduction 
in a separate case, which is also die cast, and which 
is much less expensive to machine than would be a 
similar case produced in sand cast or some other form. 

“Some of our machines use die cast frame parts over 
three feet in length and weighing several pounds each, 
partly because such parts are provided with cores holes 
for spacer rods and bosses for convenient mounting of 
sprockets and other parts. In other cases, it is some- 
what more economical to employ rolled steel sections 
or heavy stampings, but, if the piece be somewhat com- 
plex and involves several parts which may have to be 
welded or riveted together, the die casting is likely to 
simplify construction and cost less, perhaps saving also 
in die cost. Many of the parts we use in die cast form 
are quite complex, even though made in one piece, and 
fabrication by any other method than die casting would 
certainly add materially to their cost.” 

E. C. Vollmer, of Micro-Westco, Inc., Engineer- 
ing Department, makers of oil burners and several 
other motor-driven products, points to some highly sig- 
nificant and often overlooked reasons for using die cast- 
ing when he writes, “The reasons why we have selected 
die castings for numerous parts which we incorporate 
in our products include the following: 

“First, their use permits a more rapid turnover of 
material and does not necessitate so great an inventory, 
since the parts can be secured on very short notice and 
in any quantity desired. This is important in several 
of our products, inasmuch as their sale is rather sea- 
sonal. Die castings permit us to get into production 
much faster than if the parts were made of other ma- 
terials and not die cast. 

“Second, die cast parts are uniform in size; there- 
fore they permit of rapid assembly. 

“Third, the use of the new alloy permits redesign, 
making the parts somewhat smaller and yet equal in 
strength to parts made by other methods. 

“Fourth, the appearance of the finished product, such 
as oil burners using a die cast housing, permits a bet- 
ter finish with less preparation than do iron castings. 

“In one particular case we use a brass die casting, 
not because of any particular benefit derived from the 
alloy or because it is true to shape (for we machine 
this part all over), but because it does permit us to 
secure more rapid delivery, by the use of a four-cavity 
die, than would be possible if the part were sand cast.” 

As the designer of automobile hot water heaters made 
by the Excel Auto Radiator Company and of projec- 
tors and cameras manufactured by the Revere Camera 
Company, both of Chicago, P. F. Sperry knows pre- 
cisely why he specifies die castings saying: 

“In the design of our heaters, which have electrically 


(Continued on p. 102) 
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THIS BULL DOG 
SWALLOWS SPABRhS 


Vacu-Break Switches, manufactured by Bull Dog Electric Products Company 
possess many outstanding, exclusive advantages, among them better rupturing 


performance, better conductivity, and vastly improved operation. 


The Vacu-Break head, a partitioned arc chamber carrying a floating contact, con- 
fines arcing in two separate cells. It is made of INSUROK — two sections are 
molded, the other two laminated. INSUROK was chosen because of its adaptabil- 
ity to both molded and laminated requirements; its known, constant dielectric and 


physical characteristics, its chemical inertness, its ability to withstand severe usage. 


Your own plastics needs are best met in this precision Richardson 






product — INSUROK — acknowledged the superior electrical 


insulation. Literature on request. Address office nearest you. 
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/  pEPENDABLE 


Thousands of applications have proved the dependability 


of PILOT Shaded Pole Motors. H.P. ratings—1/300th 
to 1/15th. Write for Bulletin P-140. 


F. A. SMITH CORP., 400 DAVIS ST., ROCHESTER, N. Y. 
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Sales Representatives! Select Territories Still Open. Write Today. 


COLONIAL 
Wire 
Stripper 


F S To work in 
Your Plant on 


10-DAY FREE TRIAL 






















Note These Features: 


1.—Centrifugal action on 
double edge blades. No 
springs whatever. 2. Dialed 
micrometer adjustment screw, 
for exact gauge, for stripping 
all kinds and sizes of wire. 
3. Dise clutch and lever con- 
nected and under positive 
control of micrometer adjust- 
ment. 4. Reversible type 
switch on motor, with ball 
bearings thruout. 5. Foot 
pedal and lever counter- 
balanced. §6. Face plate, 
bushed for all sizes of insula- 
tion, leads wire direct to 
center of stripping blades. 


|F YOU STRIP WIRE in your plant, 


the COLONIAL Wire Stripper 
will effect decided production econ- 
omies thru its fast and accurate per- 
formance. Easy to operate—fool- 
proof thruout—high quality construc- 
tion—a remarkable machine. 


* 
Without obligation, you can prove 
the worth of the COLONIAL—on 
your own work—on our TRY BEFORE 
YOU BUY PLAN. 


Send us your wire samples and specifi- 
cations so we may accurately gauge 
your needs before shipping machine 
and instructions. 


Take advantage of this Free 
Trial Offer or Write for Cir- 
culars and Prices. 


Pyramid makes a Wire Stripper for every need:— 
Colonial, E-Z Foot Pedal, New Foot Pedal, Side 
Lever, Overhand Lever and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 


2224 So. State St. CHICAGO, ILL. 





LIGHT-TRANSMITTING PLASTICS 


(Continued from p. 49) 


and for the speedometer needle. These pieces pick up 
light from a hidden source to give ample illumination 
without glare. In the Oldsmobile, the clock and instru- 
ment panel are provided with molded lenses, with the 
numerals engraved upon the back. Edge-lighting causes 
the numerals to stand out sharply. 

This same principle has been used extensively in 
decoratively carved panels. The example of a bar in 
Hollywood where a long curved panel of polymethyl 
methacrylate sheeting, upon the back of which is carved 
a design, is illuminated by light transmitted through the 
sheeting from a neon tube at its upper edge may be 
cited. In San Francisco, the ceiling of the cocktail 
lounge of the Hotel St. Francis is made up of deco- 
ratively formed sheeting of polymethyl methacrylate 
resin, which yields striking effects when illuminated by 
constantly changing colored lights. 

In a Los Angeles department store the headboard and 
footboard of a bed are made of transparent sheeting. 
Curved rods of transparent plastic carry light from a 
source of illumination at the floor and direct it upon 
the book of the reader lying in bed. At each side of 
the bed are lamps having bases of the same transparent 
plastic. On an eastern railroad, the lounge and buffet 
cars are divided by light-diffusing columns of poly- 
methyl methacrylate resin. The resin is used also in 
diffusers in connection with illuminating devices of 
various sorts, and to ornament chandeliers. 

Another growing use of methyl methacrylate resin is 
in the construction of electrically illuminated signs, 
ranging from small indoor counter displays to large 
outdoor, “spectaculars.” In the latter, the resin is not 
warped or discolored by outdoor exposure for long 
periods. An effective and economical outdoor sign is 





URELY decorative applica- 

tions hold promise of re- 
sourceful incorporation within 
later designs of complete, elec- 
trically-energized products. 
A—Edge-lighting of this pane! 
brings out the etched figures 
behind this Hollywood bar. 
B—Offering an indication of 
the application of the prin- 
ciple. Edge-lighted clock face 
on an automotive instrument 

panel. 
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New 
PRECISION 
PORTABLES 


wear 


Attractive Black Molded 
Case—Clear Readability—Long 
4.58” Scale 


@ Models 625 (DC—Moving Coil Type)—635 (AC—Movable Iron Vane 
Type) and 665 (Electrodynamometer Type) . . . new molded case portables, 
may be obtained with extreme sensitivity for laboratory use—as well as those 
for general commercial and industrial testing purposes. Have mirror scale 
and knife-edge pointer to assure quick, accurate readings. Scale length is 
4.58”—Accuracy within 1%. Attractive black molded case, 6” x 514” x 214”. 
Attached leather strap handle. 


Another popular line of portables includes Models 725 (DC)—735 (AC). 
This popular style has a precision instrument with long 6” mirror scale. 
Oak case 11” x 9” x 4”. 

Models 325 (DC) 2.37” Scale—335 (AC) for laboratory, shop bench and 
special purposes. Tilting feature permits adjustment to any angle for accurate 
reading. 


Model 525. 3.50’ Scale. Has mirror scale and knife edge pointer for 
extreme accuracy in reading. 


To meet the demand for portable instruments, Triplett has available handy 
instrument stands for 3” and 4” panel instruments; available with 2, 3, or 4 
oe. Posts. Black wrinkle finish all metal case—sloping panel—4” x 


Write for Catalog—Section 316 Harmon Drive 


Siamese aemeae sae iy Me eid be 
Bluffton, Ohio 


JUNE 1940 


Manning - Bowman 
TABLE BROILER 


A NAME THAT COVERS 


A WIDE VARIETY OF SERVICE 


The broad gauge of ‘Peck Service’ is one of its 
outstanding features. No matter what your 
product may be, if there is a need in its design 
for well-made, smooth-working springs or screw 
machine parts, Peck engineers and equipment 
can supply them, and always at an attractive 
price. Get better acquainted with “Peck 
Service’’. 


SEND FOR THE PECK MANUAL 


of springs and screw machine parts. With it we will include certain 
technical information of much value to your designers. Please write 
on your letter head. 


PECK SPRINGS 


AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 











NEW HIGHLY EFFICIENT MICA INSULATION FOR 
ALL ENCLOSED ELEMENT APPLICATIONS 


HIGH HEAT MICA PLATE 
Y-27 is a New Mica Insulation developed especially for Flat Irons, 


Strip Heaters and other Enclosed Uses. 


It has Proved its efficiency by the remarkable record of Perform- 
ance and Durability it has already established under all conditions 
of use in leading Domestic Electric Appliances. 


Y-27 is Characterized by is Extraordinary Electrical Insulating Re- 
sistance at high operating temperatures, its uniform quality and 
freedom from stains or foreign matter, its positive economy com- 
pared to limited size and high cost of natural mica. 


Write for details and samples for test purposes. 


NEW ENGLAND MICA COMPANY 


Waltham, Massachusetts 
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made by outlining the desired design with small button- 


like lenses of the plastic, fitted snugly into holes in the 
face of the sign and illuminated from the rear. Each 
lamp provides illumination for many of these lenses and 
if one lamp {ails the illumination is maintained by light 
from others. 

Signs of other types are made by sand-blasting the 
message on edge-lighted sheet, by the use of letters and 
numerals formed from rods of resin and lighted 
through their ends from a single source, and by placing 
cut-out characters of resin over a trough light. 

A policeman’s traffic torch is made up of a tube of 
translucent red resin attached to the end of an ordinary 
flashlight. Light is diffused throughout the length 
of the rod and thus the torch glows plainly on dark 
nights and in stormy weather. 

The foregoing exemplify recently developed uses of 
some of the newer plastics, but by no means represent 


iall of the many ways in which utilization and experi- 


mentation with these materials is being undertaken in 
electrical applications. The plastics industry, mean- 
while, is constantly at work to improve existing plastics 


land to create new ones, confident that the makers of 


various electrically-energized products will put them to 


| good use. 


| 





DUPLICATOR DESIGN 


(Continued from p. 57) 





ing clamp fingers that hold the master, so constructed 


| that either narrow or wide masters may be firmly held 


in position. The opening and closing of the clamp 
fingers, and the automatic ejection, is accomplished by 


/cam rollers on the master clamp lever engaging sta- 


tionary cams affixed to the right hand side frame, which 
in turn actuate the clamp fingers through an operating 
lever extending from the side of the drum also posi- 


|tions the member that stops rotation of the drum. 


CORROSION-RESISTANT MATERIALS AND PARTS 


INISHING of machines, particularly office equip- 

ment, is of mounting importance in industry. In 
the D-44 machine, as in practically all machines used 
in offices today, all metal parts or assemblies are re- 
sistant to corrosion to a very great degree. The mate- 
rials used are either corrosion-resistant in themselves, 
or are plated or painted. The wrinkle finish enables 
the D-44 machine to blend harmoniously with other 
office machines, which in most cases are similarly fin- 
ished. Practically all the visible parts that are not 
so finished are chrome-plated, resulting in a generally 
pleasing appearance. 

The styling of the machine is in keeping with the 
rest of the Ditto direct process machines, this styling 
being substantially as conceived and recommended by 
consultant artist designers. 

The D-44 machine takes its place with the many 
other business machines that are the product of com- 
bined intelligent sales and engineering research, and 
the desire to give the customer a machine that is better 
in its line than he has ever had before. 
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NEW FREE 
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Do you have the latest information on these 
UNIVERSAL COIL WINDERS? 


No. 84 Cross-Wound Coils for Radio Receivers. 
Ask for Bulletin 84. 


No. 96 Layer-W ound Coils—“Cotton Interwoven” 
and Non-Insulated. Ask for Bulletin 96. 


No. 98 Heavy Duty Winding of Direct Current 
Field Coils, Paper-Insulated Transformer 
Coils. Ask for Bulletin 98. 


No. 102 “Synchronized Production” of Non-Insu- 
lated Coils. Ask for Bulletin 102. 


No. 104 Paper-Insulated Coils in Multiple Forms at 
High Speeds. Ask for Bulletin 104A. 


No. 105 (“Duo-Matic’”): Up to 28 Paper-Insulated 
Coils Wound at Once. Ask for Bulletin 105. 


UNIVERSAL WINDING COMPANY 


- BOX 1605 PROVIDENCE, R. Il. 


N THE Valv-amp rotor you get 

a one-piece, indestructible, 
cast-aluminum, double squirrel- 
cage winding with permanent electrical characteris- 
tics. There are no soldered, welded, or brazed joints. 
This cast construction, with the fans cast integrally 
with the winding, makes the rotor compact, and 
assures rapid dissipation of heat losses during starting. 
Valv-amp is finding ready acceptance in driving air- 





Unique inorganic ce- ance 
ment coating. Max. conditioning and com- 
heat dissipation. 

300% overload with- 


out breakdown. 
* 


Unique coating gives 
max. protection 
against mechanical 
damage. Cold-setting 













mercial - refrigeration 
compressors, and other 
machinery having high 
torque requirements, 






penerits YOU GET 
WITH THE VALV-AMP 












4. Simplicity of Construc- 































































where starting current 
cement does not affect Ss RESI T tion. ‘ ee So 
wire winding. No ' Mechanical is limited. Write your 
shortening of wire life. 9 Accurate \ 
; ; ance 
ie *% Don’t take our word for it. Rather try these and Electrical Ba G-E Office, or General 
: CLAROSTAT Greenohms — green-colored in- Life Electric, Schenectady, 
Sturdy mounting : Sia . Lon Motor 
ian. Gas. ot organic-cement power resistors — for yourself. 3. Long dint N ~ for Valv-am 
more sliding contacts You'll soon agree with leading builders of sturdy storm Characteristic . or) p 
for adjustable units. electrical, electronic and radio equipment that A. Uni casting operation descriptive bulletin 
” Greenohms are positively the toughest thing in << human GEA-3347 
P resistors. And they cost no more than others. ; 
10 to 200 watts. Fixed * | d ‘ ib ‘ 
or adjustable. Samples and quotations to responsible parties. 







See the G-E ‘House of 
Magic” at Both Fairs 
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WHAT TYPE OF MOTOR 


(Continued from p. 62 


Pioneer Molders 
to the 


Electrical 
Industry 


sider motors having these modifications where the ex- 
igencies of the design, or the operating conditions, may 
require them. 

An example of the improvement which can be made 
by using these motors is illustrated in accompanying fig- 
ures. In the case of the multi-spindle automatic drill- 
ing machine formerly powered by standard motors with 
belt drive to each spindle a greatly improved design was 
permitted by the adoption of flange-mounted enclosed 


SERVICE motors with special shaft extensions for direct drive. 


TO MEET HIGHLY SPECIALIZED PRODUCT NEEDS 
Covering complete tine of COLD MOLDED 


‘ ae é : USTOM built motors occupy a field of their own. 
high heat resisting insulation 


Obviously handicapped by the necessary develop- 


PHENOLICS naa ment expense, and by the fact that many, perhaps most, 


A . of the parts must be made to order, still many results 
CELLULOSE ACETATE are accomplished which are impossible otherwise. Free 
play is offered to the imagination and resourcefulness 
of the designer. 

Perhaps the commonest reason for the custom built 


American Insulator : 
motor arises from the need to fit a motor of definite 
¢ or Pp oration output characteristics into the limited space available 


in a complicated mechanism. Unusually good appear- 
ance may be necessary to meet a sales requirement. 
Quite unusual performance may be needed, as, for ex- 
ample, unusually high or low speed, extreme quietness 
or lack of vibration, extremely high torque for short 
periods, frequent reversibility, low starting current, op- 
eration at synchronous speed, or ability to stand locked 
rotor conditions indefinitely. Protection against severe 


New Freedom, Pa. 





operating conditions, such as steam, or corrosive or 

explosive atmosphere, may be essential. i 
Frequently a specified result may be accomplished : 

either by using a ‘“‘standard’’ Group 1 motor, or a cus- 

tom built Group 4 motor. It must not be assumed that 





' SPURS RACKS the standard stock motor is necessarily the cheapest. 
e e A motor carrying a short time rating, for example, 
RATCH may be cheaper than a standard motor to give the same 
SPIRALS CHETS torque. A “built-in’’ motor with certain parts elimi- 
* * nated may be cheaper than a complete motor of the 
: BEVELS WORM same size. Large reductions in cost of the complete 2y 
5 GEARING device may result from using a custom built motor, » 
even though the motor may itself be more expensive 
than the standard motor which might do the job. An 
explosion-proof motor, for instance, might be much 
cheaper than the cost of an explosion-proof housing 
—such as these, and numerous others, are the . 
logical product of @ skilled organization with a around a standard motor. An extremely quiet motor 
deft ‘feel’ for precise work. . . . Note the Com- may be much cheaper than the noise absorbing devices 
ee ee cceanes — nenieaied which would be required with a standard motor. - 
iain citilia ieeiaiiRiadi ian Examples of the justified use of custom built motors 
| are legion. For instance: Gasoline pumps use explo- 
sion-proof motors to avoid fire hazards. Electric re- 
h rig OY er Neate frigerators use motors especially designed to operate c 
| eae —————————————————— in sealed chambers containing the necessary pumps, 
and partly submerged in oil and the refrigerating me- 
| eal ee Us SO eae ec foes dium. Printing typewriters use compact synchronous 
\ motors designed to fit into the available space and 
2650 W. Medill Ave. Phone Humboldt 3482 equipped with a special design of spring mounting to 
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Barber-Colman fractional-h.p. mo- 
tors are now available with oil-and- 
graphite-impregnated bearings 
mounted in slotted bronze dia- 
phragms which are flexible enough 
to eliminate all binding, misalign- 
ment, and related troubles. 
Smaller allowable bearing 
tolerances and assurance 
of longer life are added 
advantages. End many 
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WIRE STRIPPERS 


For Every Stripping Purpose 
Bench Type Stripper.—Strips wire up to 


46” diameter—parallel wire, heater cord and 
P.O.S.J. cord. 

2. ‘“‘E-Z’’ Wire Strippers.—Strip the tough- 
est insulation without nicking or cutting strands. 
Strip solid or stranded wires, No. 30 gauge to 
No. 5. Hand tools. 

3. Cable and Wire Stripper.—For stripping 
rubber insulation, asbestos or cambric, also 
parallel wire and P.O.S.J. cord. Strips to 5%” 
diameter wire. 

4. Foot-Operated Stripper.—For production 
use. Strips insulation from No. 8 gauge—%%” 
O.D. to finest wire. Strips twisted parallel cord. 
5. Rotary Type Stripper.—Strips clockwise 
or counter-clockwise, according to natural twist 
of wires. Motor driven. Takes up to 4” O.D. 
wires. 

6. Brush Type Stripper.—Cleans enamel, 
silk, cotton and string asbestos coverings from 
round, flat, solid or stranded wire. Adjustable 
for length of stripping and diameter of wire. 
Motor driven. 

7. Vertical Brush Stripper.—Especially suit- 
ed for stripping armature leads. Strips same wire 
as above Brush Stripper. Motor driven. 


MOST COMPLETE LINE ON THE MARKET! 


Electrical Products Division 
IDEAL COMMUTATOR DRESSER COMPANY 
1008 Park Avenue Sycamore, Illinois 
In Canada: IRVING SMITH, Ltd., Montreal, Quebec 


Se oe Ber ae ome ae 


HETHER you use G-E instruments your- 

self, or build them into your products, 
sturdy, dependable conscruction is obviously of 
utmost importance. Most instruments will oper- 
ate satisfactorily when new. But it’s long-time 
service that counts—ability to retain accuracy 
over a period of years. 


That’s why we build these features into G-E instruments: 


Sapphire jewels mounted in metal provide a 
sturdy, low-friction bearing surface. 


All parts of the instrument proper are held 
rigidly together by metal. 


The magnet is held securely in place by 
metal clamps. 


Pole pieces are die-cast together—can’t change 
their positions regardless of severity of service. 


Phosphor-bronze control springs are of finest 
quality and workmanship. 


Strong, molded Textolite base will not warp 
or change shape. 


These are some of the features that help to assure 
you of long, accurate service even if the operat- 
ing conditions are unusually severe. 


G-E instruments are available in a wide variety 
of attractive styles and sizes for both a-c and d-c 
service. For complete information, call the 
nearest G-E Office or write General Electric, 
Schenectady, N. Y. 


HEADQUARTERS FOR ELECTRICAL MEASUREMENT 














































































Here's Electric Heat 
UOT LL es 


to Fit Your Machines 


G-E CALROD 


HEATERS 
ARE EASY TO 


OU will find these heaters ideally 

suited for heating machine parts or 
hard-to-reach places. They can be made to 
fit most surfaces or contours—can be 
formed in a grid, wound in a helix, clamped 
onto a surface, laid into a groove, inserted 
into a block, or cast in. 


You can get G-E Calrod heaters in ratings 
and finishes for practically every job involv- 
ing metal surfaces, soft metals, or liquids. 
Special terminals are supplied where oil, 
water, or other liquids are encountered. 
Sheath temperatures as high as 1500 F 
can be obtained. 


G-E Calrod heaters are sturdy and strong 
in every respect—are built to take the 
wear and vibration of heavy-duty service 
day in and day out. Full information, 
including prices, is given in bulletin GEA- 
2633. Write to General Electric Company, 
Schenectady, N. Y., for a free copy. 








eliminate the transmission of the motor vibration 
through the bases. Heating and ventilating units for 
individual rooms in public buildings are powered by 
slow speed motors having shafts over 3 feet long, to 
allow mounting several fans on one shaft. Tapping 
machines are driven by motors which reverse rotation 
every second or two. 

The list is all but endless, and in most cases it 1s 
very evident that the desired end result, salability, dura- 
bility, and satisfactory functioning of the device, have 
been greatly enhanced. 

The motor-driven circuit breaker operator shown in 
an accompanying illustration is powered by a custom 
built, commutator type, single-phase motor having 4 
short time duty rating about 5 times the normal rating 
for the frame size employed. A 5 tooth pinion is cut 
directly in the alloy steel shaft extension, and oversize 
ball bearings and stronger than standard back cap were 
required to withstand the large mechanical forces. 

There is often no clear dividing line between “stand- 
ard” or “special,” or between the various groups de- 
scribed above. Each case must be considered on its 
own merits. Often the answer cannot be determined 
except on the basis of comparing two or more designs, 
using for one Group 1 standard motors, and for an- 
other such modifications, or even entirely custom built 
motors, as may be appropriate. The advantages and 
disadvantages of each can then be carefully weighed, 
and a decision made based on at least a careful estimate 
of results to be expected from each design. Often the 
answer will depend on the possible sales volume. If 
the circumstances are such that the maximum obtain- 
able sales volume is small, and a “standard” motor will 
function satisfactorily, it should probably be used. 

On the other hand, if the potential market is large, 
often the custom built motor, designed to secure maxi- 
mum results, will allow such striking improvement in 
the design as a whole, that a market may be tapped 
which could not have been approached if the device had 
been designed around a standard motor. 


DIE CAST PARTS 


(Continued from p. 94) 

driven fans and blowers, we have found that die cast- 
ings make better housings and do so at much less cost, 
when compared with stampings. In addition, with die 
castings, we are able to use designs that would be prac- 
tically impossible to stamp. Besides, we are able to 
do so at a very low cost. Most of our products are 
sold because of eye appeal and we found that we could 
make more attractive and ornamental parts by die cast- 
ing than by stamping. Many of our products have 
parts which could be sand cast, but the sections would 
have to be much heavier and machine work would be 
costly. The use of die castings permits us to apply 
much finer enamel and plated finishes than with sand 
castings, besides saving considerable money in finish- 
ing. Even when die and tool cost must be absorbed 
in a single season, we have found that we are able to 
produce our products at lower cost by making use of 
die castings.” 
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MOISTURE RESISTANCE 
in PORCELAIN PARTS 


It can be made to specifications as low 
as 0.25°%, absorption—and where re- 
quired, it can be specially processed to 
give a moisture-proof _ surface. 
Especially adaptable to manufacture of 
Railroad Signals, Radio Receiving Sets 
and Telephone Fuse Blocks. Write for 
booklet. 


PORCE OMPANY 


41 Muirhead Ave. Trenton, N. J. 


AN UPWARD SPIRAL TO cro: Cave 
be Pan a Dime, 
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4 All American in any “flag waving” 
sense. We mean that all material, 


... through BIG SAVINGS = labor, all control of quality is 
in Production Assembly Time ! ree from the influences of conditions 


abroad. We mean that you have a 


* Consider the vigorous lift that YA dependable source of supply right 
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. product dependability. 
‘ac Moreover, there is much to gain a : 
; through IMMEDIATE DELIVER- Write for sample testing sheets of Micro- 

IES of strong, uniform Machine Weave Tracing Cloth — try it yourself. 
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FABRICATING 


PLATING 
DEPARTMENT 


Less Handling of Parts With 


LETHO COATED «Jacl 


When you use electro coated Thomastrip, 

plating operations in your plant may be en- 

tirely eliminated. After the parts are formed 

they move directly to the assembly depart- 
ment, uninterrupted by costly handling and 
delays for plating. 









These economies in production are vital 
to many manufacturers and frequently effect 
radical cost reductions. One or more of the 
many Thomastrip electro coated finishes may 
prove profitable to you. They will not flake 
nor peel. In requesting samples, specify width, 

4 weight, temper and gauge. 





COLD ROLLED 

BRIGHT FINISH 
UNCOATED, AND 
ELECTRO COATED WITH 
NICKEL, ZINC, COPPER, 
BRASS, BRONZE, TIN 





THE THOMAS STEEL CO. 


| SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
i WARREN, OHIO 





FLUID DRIVE UNITS 


(Continued from p. 82) 


circuit valve. The latter is designed to keep the slide 
or table of the machine under positive control at all 
times and thus prevent unsteady feeding or “lunging”’ 
when the cutting resistance suddenly diminishes upon 
the completion of a single cutting operation. It also 
permits such operations as “‘climb-cut” milling, 

Machine tool slides may also be actuated by means 
of a fluid motor. One type, designed to provide two 
speeds with a different torque rating for each speed, 
operates by means of a wobbler plate. In each of nine 
cylinders are two pistons. One set of large pistons 
provides slow speed and high torque for feeding. On 
rapid traverse, these large pistons automatically become 
inoperative, and high speed with a lower torque rating 
is obtained by means of the smaller pistons. A speed 
range from 3 to 120 rpm. is available for feeding, while 
rapid traverse rates up to 2000 rpm., can be obtained. 
Two sizes of motor are available. The smaller has a 
torque rating of 100 in.-lb. per 100 Ib. operating pres- 
sure, while the larger has a torque of approximately 
190 in.-lb. under the same conditions. A wide service 
range is thus available. 


RAPID TRAVERSE TYFES, TOO 


* YMPACT, self contained hydraulic feeds, designed 
with an exceedingly high ratio between feeding and 
rapid traverse speeds, are available in several forms 
which are suitable for integration on machine tools. 
They consist of a high pressure, variable displacement 
pump, and a low-pressure, large-volume gear pump, 
mounted on ball bearings. All passages and valves are 
built into the feed itself. An integral piston type con- 
trol valve is used to select the required functions, all 
of which can be stopped or reversed at any point. Re- 
sistance in the return feed line, independent of the 
rapid traverse return, insures smooth and positive mo- 
tion during the feeding cycle. It is thus possible to 
obtain any desired characteristics of feed and retain 
motions with this type of drive. 

A simple dog or cam, actuating the control valve, 
provides manual, semi-automatic, or full-automatic con- 
trol of the feed and rapid traverse movements of a 
machine tool head or other mechanism. A hand or 
foot lever may be used to start and control the operat- 
ing cycle. Movement of the control valve plunger may 
also be provided by dual, solenoid-operated pilot valves 
and a four station control cylinder, compactly built into 
one unit and flanged to the pump manifold. Energiz- 
ing and de-energizing the two solenoids, intermittently 
or in unison, through remote push button stations or 
limit switches, operates the pilot valves and selects the 
flow of oil to the control cylinder and the function 
required. 

Among those organizations active in the manufac- 
ture of hydraulic drives and controls, and including 
those contributing information to this discussion are: 
American Engineering, Hydro Power Systems, North- 
ern Pump, Oilgear, Sundstrand Machine Tool, Vickers, 
and Waterbury Tool. 
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Plastic Problem 
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SYMBOL OF PLASTIC SERVICE 


Branch Sales Offices: 
New York, Chicago. Cleve- 7 ri ' o 
land, Detroit. Los Angeles, | 4 . 


Dallas, St. Louis, Toronto, 
Canada. Export Office: 116 
Broad St., New York, N. Y. 
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BEAD CHAIN* 


With over 25 years experience we are 
prepared to cooperate thoroughly with 
manufacturers in the electrical field in 
the development of BEAD CHAIN* 
assemblies for practical and effective 
uses with their products. 


€STas.isneo '9'* 


THE BEAD CHAIN MANUFACTURING CO. 
*Reg. U.S. Pat.o. 16 MT. GROVE ST., BRIDGEPORT, CONN. 
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DAYTON, OHIO 


ONE OF THE LARGEST EXCLUSIVE MOLDING PLANTS IN AMERICA 
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ONLY RELAY USERS 
NEED TO READ THIS 


Write today for Circular 1653R. 
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It describes two amazing new Auto- 
matic Electric relays with qualities and 
features possessed by no other low-priced 
relay. 


In three months, thousands have been 
purchased in place of “cheap” relays. 
(Cost is the same.) Experience of users 
reveals these benefits: 


SS 
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1. Reduced assembly costs (relays are pre- 
adjusted) 2. More reliable operation (contacts have 
heavy pressures—are “self cleaning’’) 3. More posi- 
tive action (armature restored by leaf-spring) 4. No 
overheating (coil is “self-protecting”’ ). 
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Circular 1653R explains these and 
many other advantages, and gives prices; 
also tells why you can buy this higher- 
quality relay at no extra cost. Write today. 
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Relay Makers Since 1898 
1033 W. Van Buren Street, - Chicago 
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Specially insulated wire 
makes possible progressive 
interleaved winding. 


Koolohm wire with section 
of insulation removed. 


Differing radically from conventional bare wire wound resistors, 
Sprague Koolohms offer a sound, economical solution to 
countless resistor problems. A special, heat-proof, moisture- 
proof material is used to insulate every inch of wire before 
winding. This permits layer-windings where required, smaller 
resistors and the use of larger, more durable wire actually in less 
space. The following Koolohm features indicate their adapt- 
ability to an extremely wide variety of needs: 


1 HIGHER VALUES 4 HIGH WATT 
*IN LESS SPACE . RESISTOR 


40,000 ohms in a size 1%’ long— Made in any size. 
70,000 ohms in a size 13%" long! 


AGE 
S 


STAND HIGH OPER- HIGH HUMIDITY 
2. ATING TEMPER- 6. CONDITIONS 

















ATURES 


Operate cooler than any other re- 
sistors of same size and rating. 
Surrounding temperatures as high as 
750° C. do not affect Koolohms. 


3 EXTREME ACCU- 
. RACY 


As close as 1°. 


4. STABLE 


Values remain constant. Wires 
touch but cannot short because of 
insulation. 
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AOOLOKIM 


No special coatings required. The 
insulated tube is impervious to moist- 
ure. Nochipping, peeling or crack- 
ing. 


7. NON-INDUCTIVE 


Koolohms have practically O in- 
ductance, even at 50 megacycles. 


8. MOUNTINGS 


No special mountings required as 
Koolohms are the only fully in- 
sulated units. 
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SPRAGUE PRODUCTS CO., NORTH 


106 


ADAMS, MASS. 


MODERNIZE SERVICE STOPS 


(Continued from p. 78) 





fractional horsepower department is a dynamometer 
test outfit which provides an accurate means for test- 
ing the operating characteristics of small motors. 


DOES A NIGHT MAN PAY? 


NOTHER active topic for discussion concerned 

the value of a night man in the shop. A. A. 
Gruening, Shop Superintendent of the Electrical En- 
gineering & Construction Co., of Des Moines, Iowa, 
declared that employing a night man has saved his com- 
pany money and enabled them to give better service 
to customers. They are often able to save one day in 
getting motors back on the job, while on rush orders, 
a night man saves overtime charges which the customer 
would otherwise have to pay. To qualify as a night 
man, a worker should have at least two years experi- 
ence in the shop, should be a quick thinker, and should 
be trustworthy. 

Many topics on general shop problems came up for 
discussion. In describing their experiences with high 
temperature wedges for use in rolling mill motors, J. 
H. Nelson, of the Tennessee Armature & Electric Co., 
of Knoxville, pointed out that conventional wedge ma- 
terials are inadequate for withstanding temperatures 
much above 275 deg. F. Special fibre wedges consist- 
ing of a laminated asbestos base and a high temperature 
bakelite bond can withstand temperatures up to 350 
deg. F. with little signs of deterioration in shrinkage. 
At temperatures ranging up to 600 deg. F., however, 
these wedges rapidly decompose. 

3y training service men to be salesmen and to ob- 
serve the needs of customers whose plants they enter, 
considerable volume may be built through the sale of 
accessories. Urging repair shop owners to become 
“electrical consultants” for their customers, J. E. Laun- 
der, President of the Independent Electric Machinery 
Co., of Kansas City, listed v-belt drives, voltage reg- 
ulators, motor controls and lamps as a few of the many 
items which a shop may readily handle without adding 
extra men to its force. 

New officers elected for the 1940-41 term include: 
C. A. Sievert, Sievert Electric Co., Inc., Chicago, Presi- 
dent; L. Bonnecaze, Best Electric Co., Inc., New Or- 
leans, Vice-President; Charles J. Cannon, A. H. Nim- 
mo Electric Co., Detroit, Secretary; and Alfred L. 
Brown, Alfred L. Brown Associates, Inc., Worcester, 
Mass., Treasurer. 

Electrical parts suppliers participating in the exhibits 
were: Acme Electric & Mfg., Baldor Electric, Belden 
Mig., Bull Dog Electric Products, Century Electric, 
Cutler-Hammer, John C. Dolph, Essex Wire, General 
Electric, Gregory Electric, Helwig, Ideal Commutator 
Dresser, Industrial Engineering Equipment, Insulation, 
Inc., Insulation Mfgs., Lima Armature Works, Owens- 
Corning-Fiberglas, Potter & Rayfield, Prehler Broth- 
ers, Roller-Smith, Square D, Universal Electric Prod- 
ucts, Wagner Electric, Weldtronic Corp., and West- 
inghouse Electric & Mfg. 
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SEVEN YEARS AGO... 


HUBERT BRUECKNER 
came to Chicago Molded, bring- 
ing with him 26 years experience 
in making precision tools, dies 
and molds for plastic molding. 


Brueckner is but one of some 75 
or more men employed in our 
tool room whose skill and exper- 
ience is at your service in making 
precision molds for plastic mold- 
ing. 


CHICAGO MOLDED PRODUCTS CORPORATION 


1024 N. KOLMAR AVE. CHICAGO, ILLINOIS 


1/50 to 10 H. P.... SPEEDS .08 to 1140 R.P.M. 








These illustrations of the rugged cast motor rotor, bearings, 
worms, worm wheels and countershafts, of a slow speed Janette 
reducer, prove there is no skimping of material on the inside. 
These machines are built for hard continuous service. 


LET US SEND OUR 100 PAGE CATALOG 


Rotary Converters—Generators—Motors—Motor-Generators 


Janette 
556-558 West Monroe Street Chicago, Il. U.S.A 
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Large Stocks... Uniform High Quality... 










immediate Shipment « « « Principal products include— 
Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


Hr That's only one of the features of this 
H-B mercury plunger relay. It has no 
exposed arc, will operate in any posi- 
tion within 45 degrees of vertical, and 
is easily installed. High speed silent 
opening and closing; corrosion, dust or 
dirt cannot impair its operation. Up to 
30 amp. or one horsepower A.C. rating. 
Write today for illustrated circular show- 
ing the variety of mountings available. 


NEW A.C. 
RELAY 
HAS NO 
HUM OR 
CHATTER 


.«- Outet 
Operation! 
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2531 N. BROAD STREET, PHILADELPHIA, PENNA. 
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SLANT 
Horrified at the massacre 
of women by childbed 
fever, Pasteur labored at 
SE Mukiger sto) TM hdl 
had found the infection's 
cause. Mankind's achieve- 
ments are born of necessity. 
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J, meet increasing 


, demands by underwriters, electrical associations 
and utilities for a greater margin of safety in 
insulation, we have developed an AlSiMag mater- 
ial numbered 197. Engineers will discover notable 
technical advances in this steatite's great mechan- 


ical and high dielectric strength and remarkable 


resistance to heat. AlSiMag 197 can be pressed 
- or machined into shapes fitting your specifications. 


Extra safety at no extra cost is sound investment. 
Mose an hMS¢. LT aL 
SEND FOR BULLETIN NUMBER 39 
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AMERICAN LAVA CORPORATION * CHATTANOOGA 
CHICAGO + CLEVELAND « NEW YORK « ST. LOUIS » LOS ANGELES 
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COMPILATION OF METALS AND ALLOYS 


\lphabetically arranged, “A Dictionary of Metals And Their 
\lloys” edited by F. J. Camm, gives engineers the analyses 
and characteristics of all known metals and almost every 
type of commercial metallic alloy. Where significant, historical 
facts have been included. In addition there are special sec- 
tions on hardening and tempering, electroplating, polishing, 
chemical coloring, metal spraying, rust-proofing and useful 
tables. Publication of the Chemical Publishing Co., Inc. 


MACHINE TOOL OUTPUT REMAINS AT PEAK 


\pril operating activity of the machine tool industry, as re- 
ported by the National Machine Tool Builders Association, 
remained at 93.4 per cent of capacity, the same rate reported 
for March, but increased 52.6 per cent over April 1939. 


MACHINE TOOL MEN AGAIN HOLD FORUM 


For the fifth consecutive year engineers with various machine 
tool manufacturers met in East Pittsburgh early in May for 
the annual Westinghouse Machine Tool Electrification Forum. 
\s upon previous occasions, industry was well represented both 
as to companies and responsible individuals, more than 70 
corporate registrations having been made and nearly 100 non- 
Westinghouse men being in attendance. 

Primary among topics discussed were adjustable speed drives, 
gear motors and electrical-hydraulic combinations as well as 
the new dimensional standards for small industrial motors (to 
become effective October 1) and various basic control and re- 
lated wiring arrangements. Formal papers were presented by 
a number of Westinghouse men in addition to those offered 
by machine tool engineers. Among the latter were D. K. 
Frost, electrical engineer, Mattison Machine Works, A. H. 
Platt, electrical engineer, Bullard Co., R. S. Elberty, electrical 
engineer, Landis Tool Co., and J. C. Wilson, engineer, Thomp- 
son Grinder Co. 

The frank and unrestrained discussion that the word forum 
implies was again a significant feature of the 1940 meeting. 
Those engineers who specify essential component parts for 
integration within their complete electrically-energized ma- 
chine tool designs and the engineers similarly responsible for 
the characteristics and details of the components themselves 
still appear to have some minor differences of opinion as to 
fundamentally desirable and less desirable equipment character- 
istics although there is evidence that many gains have been 
made in the past few years. 


ENERGY OUTPUT CONTINUES HIGH 


For the week ended May 18 production of electricity by the 
electric light and power industry was 2,422,212,000 kw.-hr. 
against 2,170,496,000 kw.-hr. in the comparable week of 1939, 
up 11.6 per cent, and 2,387,566,000 kw.-hr. in the previous week. 
Statistics given out by the Edison Electric Institute indicate 
an output of 9,593,614,000 kw.-hr. in the four weeks ended 
May 18 compared with 8,687,511,000 kw.-hr. in the like period 
of 1939, a gain of 10.4 per cent. 


INDUSTRY MEN DISCUSS EMPLOYE RELATIONS 


Keynote of the forty-second annual convention of the National 
Metal Trades Association held in New York, May 21-22, was 
a discussion of important industrial relations subjects by leaders 
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DERSHIP! 


IN 1940 BUICKS 


It's STROMBERG CARBURETORS 
using WILCO THERMOMETAL 


Accuracy and dependability 
are the keynotes of the new 
Stromberg ‘‘Automatic choke 
control’”’ carburetor you'll find 
in the 1940 Buicks. Natu- 
rally, the important thermo- 
static bi-metals are by Wilco 
—supplier of such metals to 
the industrial leaders of the 
world for more than 26 years. 


Pioneers in the development, 
manufacture and sale of ther- 
mostatic bi-metals, Wilco’s 
experienced research tech- 
nicians welcome new prob- 
lems. Why not consult them 
about yours? The H. A. 
Wilson Co., 105 Chestnut St., 
Newark, N. J. Br. Offices: 
Detroit, Mich., & Chicago, II. 


WILCO THERMOMETAL 
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WALLACE BARNES COMPANY | 
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A G-E NEON GLOW LAMP 
WILL HELP YOU DO IT EASIER! 


@ Indicator lamps on D. C. 
radios, where their long life 
and low current consumption 
make them especially suitable. 
No voltage reducers are neces- 
sary. 

@ Signal lamps for heaters and 
small motor-driven tools, sol- 
dering irons, glue pots, and 


the like. 


@ Indicator lamps on electric 








ENERAL ELECTRIC Neon Glow lamps are rugged, long- 
life, low current lamps with a multitude of uses. Thousands 
of industrial plants use them continuously for pilot lights and in- 
| dicators. They may also be used on various types of electrical 
equipment for similar purposes. For example they may be used as: 


ranges, roasters, and waffle 
irons to show that the current 
is on and the appliance work- 
ing. 

@ Resistor and condenser cal- 
ibrators in special electric cir- 
cuits on production lines and 
test tables. 

@ Silent annunciators and sig- 
nal lights in hospitals and indus- 
trial plant annunciator systems. 


G-E Neon Glow lamps are made in 
sizes from 4 to 3 watts for opera- 
tion at standard voltages on both 
D.C. and A.C. They come provided 
with bases to fit standard sockets 
and require no accessory devices. 
Your wholesaler or jobber can sup- 
ply you. For more data, write Dept. 
166-EM-F, at address below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL & ELECTRIC 










ional 410 Eighth Street, Hoboken, N. J. 
a BRISTOL CONNECTICUT frrinc Cononarion 
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Made of en exclusive Garlock compound, the 
sealing ring of the Garlock KLOZURE Oil Seal 
resists oil and water at high or low temperatures. 
Friction is reduced to a minimum. You can depend 
on this Oil Seal to give you superior performance 
under the most severe conditions. All sizes. Write 
for catalog. 


Tue GARLOCK 
PackInGc CoMPANY 
Paumyra, N. Y. 


In Canada: The Garlock 
Packing Co. of Canada Ltd. 
Montreal, Que. 


GARLOCK 








in the metal trades industry. Following the address by William 
A. Carson, president of Sunbeam Electric Mfg. Co., on “Mutual 
Understanding—The Key to Sound Employer-Employe Rela- 
tions,” a panel of six men answered specific questions on in- 
dustrial relations problems. “Putting Job Rating to Work” by 
A. $. Redway, vice president in charge of manufacturing, 
Farrel-Birmingham Co., and “What the Engineer Needs to 
Know About Management” by H. M. Hubbard of Harris- 
Seybold-Potter Co. were among the topics presented. 

Officers elected for the coming year include A. H. Timmer- 
man, Wagner Electric Corp., president; R. S. Clark, Package 
Machinery Co., first vice president; H. H. Kerr, Boston Gear 
Works, Inc., second vice president and treasurer. 


DESIGNING ELECTRICAL APPARATUS 


Presented in a clear and simple form, the second edition of 
“Design of Electrical Apparatus” sets forth a practical method 
of design with complete explanations of the theory, procedure 
and limits of design. Written by John H. Kuhlmann, associate 
professor of electrical design, University of Minnesota, the 
method of treatment adopted for each type of apparatus dis- 
cussed is, first, explanation of the construction of the apparatus 
to be designed; second, formulas and procedure; third, design 
limits established by practice; and fourth, illustrations with 
complete calculations. Four sections of the book are devoted 
to dc. machines, synchronous machines, induction motors and 
transformers. Publication of John Wiley & Sons, Inc. 


PRODUCT SALES GAIN BROADLY 


Washing Machines. Household washers shipped in March 
totaled 149,730, 1.9 per cent below the March 1939 figure of 
152,725, but 5.2 per cent above the 142,318 shipments in Feb- 
ruary, according to the American Washer and Ironer Manu- 
facturers Association. Shipments for January-March were 
411,276, an increase of 4.7 per cent above 392,519 in the same 
period of 1939. 

Ironers. March shipments amounted to 12,048 against 13,- 


MEETINGS AHEAD 


June 3-6. National Association of Purchasing 
Agents. Annual international convention and Inform- 
a-Show, Cincinnati, Ohio. George A. Renard, 11 Park 
Pl., New York, N. Y. 

June 3-6. Edison Electric Institute. Annual con- 
vention, Atlantic City, N. J. H. S. Bennion, 420 Lex- 
ington Ave., New York, N. Y. 

June 7-8. Stoker Manufacturers Association. An- 
nual meeting, Hot Springs, Va. Marc G. Bluth, 307 N. 
Michigan Ave., Chicago, III. 

June 9-11. American Society of Refrigerating 
Engineers. Spring meeting, Skytop, Pa. D. L. Fiske, 
37 W. 39 St., New York, N. Y. 

June 11-14. Radio Manufacturers Association. 
Annual convention and Radio Parts National Trade 
Show, Chicago, Ill. Bond Geddes, 1317 F St., N.W., 
Washington, D. C. 

June 17-19. American Society of Heating and 
Ventilating Engineers. Semi-annual meeting, Wash- 
ington, D. C. A. V. Hutchinson, 51 Madison Ave., New 
York, N. Y. 

June 17-20. American Society of Mechanical 
Engineers. Semi-annual meeting, Milwaukee, Wis. 
C. E. Davies, 29 W. 39 St., New York, N. Y. 

June 24-28. American Institute of Electrical 
Engineers. Summer convention, Swampscott, Mass. 
H. H. Henline, 33 W. 39 St., New York, N. Y. 

June 24-28. American Society for Testing Ma- 
terials. Annual meeting, Atlantic City, N. J. C. L. 
Warwick, 260 S. Broad St., Philadelphia, Pa. 

June 25-29. Production and Machine Tool Show. 
Cleveland, Ohio. Rochard C. Bonner, Grob Brothers, 
Grafton, Wis. 

June 27-29. Institute of Radio Engineers. Annual 
convention, Boston, Mass. Harold P. Westman, 330 W. 
42 st., New York, N. Y. 
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sential to economical operation of 
fluorescent lamps on A.C., is pro- 





yi Oil-filled Paper sections 7 - _ 
Hermetically-sealed flat tor-application problems, either general 
metal cans Flexible wir ors ecial. 

ed leads at one end P 


ad e Submit Your Problems... 


Regardless what your problem may be—fluores- 
cent lamps, motor-starting, power factor correc- 
tion, radio noise suppression, spark suppression 
—send it to us for engineering aid, specifications, 
samples, quotations. 


sed as initial equipment or 
sd -d to existing install a 
tions. Cans mount flu 

neans of end lugs 


rhree standard types take 
care of twelve standard 
tluorescent lamp types if 
general use 











Precision manufac- 
tured to your specific 
voltage, frequency, 
speed, and torque re- 
quirements in diversi- 
fied speeds from 3 
R.P.S. to 1 R.P.H. 


















These hysteresis shaded-pole type synchronous 
motors are particularly adaptable for industrial clocks, 
time switches, recording instruments, etc. They are 
available in the same size units for diferent speeds. 
Compact and easily mounted, with enclosed coils 


and oil-sealed gear trains. Output shafts have two 


bearings. 


For performance specify HAYDON. 
HAYDON MANUFACTURING CO., INC. 
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@ Power-factor correction, so es- | 


vided by these AEROVOX Series | 
FPF Capacitors. Another typical in- | 
stance of how AEROVOX meets capaci- | 













QUALITY IN 
SPECIAL PORCELAIN PARTS 


@ Our job is to produce Special Porcelain 
Parts to meet the customers’ individual 
requirements. We are doing just that, 
satisfactorily and economically, for many 
exacting buyers. Send us your inquiries; 
no obligation. 


AKRON PORCELAIN CO. 
Akron, Ohio 
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AKRON, OHIO 













1000 USES 


Have you a difficult industrial operation 
requiring automatic Timing? Doubt- 
less ome of our new series of auto- 
matic reset timers will do the job with 
surprising accuracy and economy. 


These new Timers are adapted 
to an almost unlimited num- 
ber and variety of operations; 
e.g., (1) to close and reopen a 
circuit; (2) to make momentary 
contact; (3) to repeat a preset 
schedule of momentary con- 
tacts; (4) to reset instantane- 
ously after a power failure, etc. 


These Timers are simple, rug- 
ged. dependable, and un- 
affected by vibration. Send for 
Engineering Bulletin No. 4071. 
Paragon Electric Company, 
37 West Van Buren St., Chicago. 
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CHICAGO 
BUILDERS OF CONTROL 
INSTRUMENTS SINCE 1905 






















































































































The designer of low-horsepower machinery now 
s has simplified variable speed at hand — the 
Speedmaster answers his speed-change prob- 
} lems in a simple, low-cost way 

The Speedmaster variable speed pulley is 
not bulky and expensive; nor is it cheap 
and fragile. It is entirely different, priced 
to suit any manufacturer and designed 
s and made to the highest precision stand- 
ards. The Speedmaster is a dependable, 
proven unit. 

Without special belts or special mo- 
tor mounting, the Speedmaster gives 
an overall range of 6 to 1 No springs, 
no bulky housings. High-strength 
Bakelite pulley faces, for smooth, 
quiet operation. Oilite bearings and 
oil circulating system. Simple and 
self-contained, easily made a part 
of any machine that can be 
, driven by a single V-belt. Speed 
change at the touch of a finger, 
while your machine is running 
The Speedmaster Co., 1207 
Thacker St., Des Plaines, til. 
Div. Continental Machines, Inc. 


The Speed- 
master is 
mounted be- 
tween the driving 
and driven pulleys 
a belt running from 
each to the Speed- 
master. Asthe Speed- 
masteris moved closer 
tooneand tartherfrom 
the other. one belt is 
forced tarther into the 
unit and the other 
allowed to ride out. The 
sliding center block com- 
pensates for this, main- 
taining belt tension The 
pulley assembly floats on 
its shaft, keeping the belts 
always in line 


Write for your personal 
Speedmaster data book 
and ask about our free 
trial offer. 





Thousands of Speedmasters are in constant 
use in Doall Contour Machines. Write 
for location of one*nearest you. 
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VARIABLE SPEED PULLEYS 
WIDE RANGE...SIMPLICITY... LOW COST 





On so small a point as a contact point often depends the 
profitable, continuous operation of your machines. Learn 
to rely on contacts by Callite for the economy of unfailing 
performance. Engineered exclusively for industry, Callite 
contacts are carefully supervised by engineers and metal- 
lurgists specializing in contact materials for over twenty 
years. Contact Callite on your contact requirements. The 
experience of our entire staff is at your disposal to assist 
you in any problem. 


Only Callite 


Whatever the type . . . whatever the need 


offers so complete 
look to Ciel t et 


contact metals 
CALLITE for Contacts — CONTACTS by Callite 


CALLITE TUNGSTEN 


CORPORATION 
or YAS) ey ee ree ae 








431 last vear, a 10.3 per cent decrease, but showed a gain of 
18.2 per cent over February's figure of 10,183. Shipments for 
the first quarter of this year aggregated 32,604 units compared 
to 32,744 last vear. 

Vacuum Cleaners. Sales totaling 178,129 in March were 
the highest of any month since April 1937, 17 per cent greater 
than the 152,255 reported for March 1939 and 23.4 per cent 
above February’s 144,373. According to the Vacuum Cleaner 
Manufacturers Association the first quarter sales amounted to 
442,670 units, topping the sales for the corresponding 1939 
period by 20.5 per cent. 

Refrigerators. Domestic household units sold during 
March amounted to 277,379 compared with 234,044 in the same 
month last year and 261,328 in February, respective gains of 
18.5 and 6.1 per cent, according to the National Electrical 
Manufacturers Association. Units sold thus far this year 
totaled 756,957, an increase of 35.4 per cent over the 558,739 
last year. 

Mechanical Stokers. Factory sales for March amounted 
to 4,210 in comparison with 3,901 in the like month last year 
and 3,456 in February, gains of 7.9 and 21.8 per cent according 
to the Department of Commerce. Total for the first three 
months this year reached 11,725 while 10,117 were sold in the 
like 1939 period, increase of 15.9 per cent. 

Oil Burners. Total shipments for March were 12,770, ac- 
cording to the Department of Commerce, 19.6 per cent over 
March 1939 shipments of 10,671 and 10.8 per cent above Feb- 
ruary’s 11,522. January-March shipments amounted to 37,255 
units as compared with 27,083 deliveries during the corres- 
ponding period of last year. A gain of 37.5 per cent. 

Air Conditioning Systems and Accessory Equipment. 
Value of orders booked for March amounted to $1,448,065 as 
compared with $2,183,830 for the like month last year, a de- 
cline of 33.6 per cent, and $1,206,294 for February, up 20 per 
cent, as announced by the Department of Commerce. The 
total so far this year aggregated $3,626,333 against $3,894,045, 
down 6.8 per cent. 


NEMA CONFERENCE AT HOT SPRINGS 


Following closely the well-established type of meeting long- 
sponsored by the National Electrical Manufacturers Associa- 
tion, the Nema spring conference was held at Hot Springs, 
May 12-17. There were special meetings of the board of gov- 
ernors, codes and standards committee, laboratories policy com- 
mittee, officers committee and regulatory legislation committee 
in addition to the division, section, group and other committee 
meetings. All sessions were closed ones. 

Those attending the spring conference appeared to feel that 
definitely improved business for electrical manufacturers would 
be enjoyed in the balance of 1940, specific estimates represent- 
ing a 10-15 per cent gain for the second half of the year over 
the dollar volume figures for the first half. 

Informal photographs of some of those attending the spring 
conference will be found upon pages 58-59. 


VALUE OF NEW ORDERS DECLINES 


Bookings for 
new electrical 
goods orders 
during the first 
quarter of 1940 
were 6. per 
cent lower than 
those recorded 
in the last quar- 
ter of 1939 
but 20.8 per 
cent above the 
corresponding 
period last 
year, according 
to Department 
of Commerce 
statistics. 
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OHIO MOTOR 


of Neat Design... 


WE STAND ON 
OUR RECORD! 


Because so many of America’s leading 










industrial concerns have found TR&S 











4!4" long 
4” diameter 


Rivets better—we know they'll give 


| you more satisfaction when included 
Ss Type—Capacitor with condenser on motor 
n- as illustrated, or mounted sep- 
arately. 

Speeds—1100, 1700, or 3400 RPM. 
at 
Id Power—1/60 to 1/100 HP. 


it- 
er : Frequencies—25, 50 or 60 cycle. 


in your production charts. Every TR&S 
Rivet—no matter how many thousands 
you use—is dependable, accurate, and 


will drive and clinch smoothly. 


ng Frame—Flange mounting, horizontal or 


vertical, with shaft up or down. 
Efficiency—Very high for so small a motor. 


The permanent split capacitor type is 
simple in design—no cut-out switch—and 
develops especially high efficiency with 
low current consumption. 







Many motorized models of our rivet set- 
ting machines are available in single 
stroke and multiple drive. Inquiries are 


invited—together with samples of work 


40 Ohio Engineers are glad to advise you wish to do. 

fan with you on motor problems. 

ied e* @ @ 
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the MANUFACTURING CO. (a ik Ab TUBULAR RIVET & STUD CO. 
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OHIO MOTORS 


Tubular and Split Rivets 





WOLLASTON (Boston) 


MASSACHUSETTS 





New York Chicago Detroit Indianapolis San Francisco 


Nashville Dallas St. Louis 
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An ideal finish for products which are to 
be subjected to frequent handling since it 
is highly resistant to body acids. 


Air dries in usual lacquer drying time but 
maximum resistance may be hastened by 
force drying. 


May be used on brass, copper, bronze, 
oxidized copper, gunmetal, iron and steel, 
as well as polished copper, aluminum 


and nickel. 


Produces a hard film, extremely durable 


to wear and tear. 


EGYPTIAN FINISHES 


HIGH-BAKE N-F-R 


ZINC CHROMATE 
PRIMER 


FINISHING LACQUER 
FLEXIBLE CLEAR LACQUERS 
COLORED ENAMELS 
WRINKLING LACQUERS 
NOVELTY FINISHES 


Ash for further details 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
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NEW YORK 


FCC PROVIDES FREQUENCY MODULATION 


Hailing frequency modulation as “one of the most significant” 
contributions to radio in recent years, the Federal Communica- 
tions Commission has made available a band of 42,000 to 50,000 
kilocycles for frequency modulation broadcasting on a com- 
mercial basis. This will provide 40 channels, each 200 kilo- 
cycles wide, 35 to go to regular high-frequency broadcast sta- 
tions and 5 to non-commercial educational broadcast stations. 

The commission, in a report, said that a substantial demand 
for frequency modulation transmitting stations for full opera- 
tion exists today, and a comparable public demand for receiving 
sets is predicted. “It can be expected, therefore,” states the 
report, “that this advancement in the broadcast art will create 
employment for thousands of persons in the manufacturing, 
installation and maintenance of transmitting and_ receiving 
equipment and the programing of such stations.” 


ABOUT PEOPLE YOU KNOW— 


H. H. Whittingham has been 
promoted to the assistant gen- 
eral managership of Norge di- 
vision, Borg-Warner Corp. 
When Howard E. Blood as- 
sumed charge of the Detroit 
Gear and Machine Co. in 1923, 
Mr. Whittingham accompanied 
him as production manager. 
Later he served as sales man- 
ager, had charge of engineering 
and directed development work 
on the Rollator type of com- 
pressor which powers the 
Norge _ refrigerators. Upon 
organization of Norge in 1927, Mr. Whittingham was made 
secretary, although still retaining his responsibilities with De- 
troit Gear and Machine. Since then he has held various ex- 
ecutive positions with Norge. Now, as vice president in charge 
of engineering and assistant general manager, he will super- 
vise engineering, design, production and sales. 





Bruce A. Fleming, for the 
past six years an executive sec- 
retary of Nema, has resigned 
to become assistant to the presi- 
dent of Edwin L. Wiegand Co., 
manufacturer of heating units 
for electric ranges and indus- 
trial uses. He has served as 
branch manager for Timken 
Roller Bearing Co., vice presi- 
dent of General Contracts Pur- 
chase Corp., and came to Nema 
from the merchandise depart- 
ment of General Electric. He 
is succeeded in his post at 
Nema by Eugene Vinet, associated with the Edison General 
Electric Appliance Co. for the past ten years. 

Stewart E. Lauer, president of York Ice Machinery Corp., 
has been elected president of the Air Conditioning Manufac- 
turers Association and Stuart M. Crocker, manager of the 
air conditioning department, General Electric Co., vice presi- 
dent. 

William §S. Shipley, chairman of the board of York Ice 
Machinery Corp., has this year been named president of the 
Refrigerating Machinery Association for the fourth time. 

Harold A. Potsdam, executive vice president and general 
manager of the Samson-United Corp., manufacturer of elec- 
trical appliances, has been elevated to the presidency succeed- 
ing A. O. Samuels. 

Donald L. Derrom has been elected vice president in 
charge of manufacturing for Apex Electrical Mfg. Co. (wash- 
ers, ironers, refrigerators, vacuum cleaners, etc.) succeeding 
S. W. Taylor. G. B. Schuyler has been named vice president 
in charge of sales. 





S. F. Newman, associated with the machine tool industry 
for many years, has been elected president of Landis Tool Co. 
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anew SENSITIVE 


¥ Only .008 watts D.C., 
010 volt amperes at 
60 cycles Operating 
Power. 


/ Operates on 14 power 
where reduced contact 
pressure is permis- 
sible. 


V Wide Range of Voltage and 
Current. 


¥ High Speed Operation. 


Dunco Type ‘‘S’’ Relays are specifically de- 
signed for exacting applications where a high 
degree of sensitivity must be coupled with fast, 
low-power operation. Unexcelled for use with 
sensitive control units such as mercurial thermo- 
stats; for electronic uses such as welding timers; 
burglar alarms operating from dry cells, and 
many others. Stay-put adjustment and balanced 
construction of all parts assure real dependa- 
bility even where vibration is encountered. 
Special alloy core for real sensitivity —anti- 
freeze pin prevents sticking due to residual 
magnetism —bearing friction minimized by pin 
bearing, balanced armature and many other 
features. Write for Dunco Bulletin P-243. 
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STRUTHERS DUNN, INC., EES3M Cherry St., Phila.,-Pa. 
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W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
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protects your product 
dresses your package 


The potular Zenith Chairside Model Radio is 
protected in transit by KIMPAK Crepe Wadding 


@ Why risk disappointing your customers with mer- 
chandise damaged in transit? For your protection, and 
their good will, pack with KIMPAK.* 

Soft, yet resilient, KIMPAK acts as a shock absorber 
for your product in transit — guards against breakage, 
scratches, “press marking” anu surface “burning”. 
What's more, KIMPAK helps to dress up your package 
and give it far more sales appeal. 

KIMPAK comes in rolls, sheets and pads of wanted 
thicknesses and sizes which can be applied quickly 
and easily without fuss, muss or waste. It can be used 
for packing nearly every type of product. And since 
KIMPAK absorbs 16 times its own weight in moisture, 
it more than meets government postal regulations 
regarding shipment of liquids. 

Mail the coupon today and receive further infor- 
mation and samples for testing. 






*Reg. U. S. Patent Office and Foreign Countries 
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FREE! 1940 Portfolio of KIMPAK § == | 
KIMBERLY-CLARK CORPORATION EM-6 we 

| Neenah, Wisconsin 
| Address nearest sales office: 8 S Michigan Ave., Chicago 

122 E. 42nd St., New York City. 510 W. Sixth St., Los Angeles. 
| Please send us the 1940 Portfolio of KIMPAK. 
| 
| 
| 


Company ._- 
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PART: Textolite Molded Type- 
writer Top Cover. USE OF PART: 
Used on noiseless typewriter manufactured by 
Remington Rand, Inc. CUSTOMER'S PROB- 
LEM: Remington Rand, Inc. wanted a 
material to replace metal that would be light- 
weight, stable, and tough with a high gloss 
finish. Dimensional accuracy was essential. 
SOLVED THE G-E WAY: lhe selection 
of Textolite as the molding material was the 
final solution of most of the customer's require- 
ments. Use of Textolite provided a lightweight 
product with good stability and toughness. 
lt meant a product with a highly lustrous finish. 
But in addition to satisfying customer specifica- 
tions, Textolite—an insulator against vibration 
—also possessed an acoustical advantage for 
the noiseless typewriter. In the molding section, 
special gauges with revolving parts were 
designed fora working check of the part, thus 
providing a product with permanent mechanical 
rigidity and completing THE G-E WAY of 
giving Remington Rand, Inc. a better product 
at reduced cost. No matter what the applica- 
tion may be, you will find a Textolite material, 
special molding facilities, and a competent 
staff of G-E engineers ready to help solve 
your molding problem. For further information 
and recommendations, write Section C-60, Plas- 


tics Department, General Electric Company, 


One Plastics Ave., Pittsfield, Mass. 
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and M. A. Hollengreen has been advanced from assistant 


general manager to vice president. 

O. L. Bard, secretary of Michigan Tool Co. for the past 
17 years, has been elected president and treasurer. Marvin 
R. Anderson has been elected vice president and Arvid Lun- 
dell secretary. 

A. G. Bruck, connected with refrigerator production of the 
Crosley Corp. since 1931, has been appointed manager of the 
production division. In his new position he has charge of 
production of all Crosley products, refrigerators, radios, ranges, 
washers, ironers and automobiles. Mr. Bruck started with 
Crosley by laying out processing schedules and the use of tools 
and equipment. Later he was given charge of the entire as- 
sembly of refrigerator units and refrigerator production. 

John D. Moran, who comes to Crosley from the Chrysler 
Corp., has been named superintendent of planning for Crosley 
and will have charge of all materials moving into the plant, 
through their processing and into dealers’ hands. 

Anthony G. Schifino has joined Stromberg-Carlson Tele- 
phone Mfg. Co. as engineer in charge of all sound equipment. 
Mr. Schifino was formerly with Stromberg-Carlson from 1929 
until 1932 when he was engaged successively in development 
engineering and preparing specifications for sound systems. He 
left to organize his own firm, the Sound Equipment Engineer- 
ing Co., which he sold in 1938 to start a wholesale radio 
business, the Rochester Radio Supply Co. Dr. George R. 
Town has been appointed to take charge of television research 
and Clyde E. Ingalls, formerly head of the television labora- 
tory, in charge of a laboratory to develop and maintain ex- 
perimental and factory instruments. 

H. K. Smith has been made manager of distribution services 
and secretary of the distribution committee of the General 
Electric appliance and merchandise department. In addition to 
his new duties he will continue as manager of the commercial 
research division, to which post he was appointed last January. 

Lawrence V. Nagle, who joined the Udylite Corp. (elec- 
troplating and polishing equipment and supplies) in 1932 and 
was appointed district sales manager of the Detroit area in 
1937, has been elected vice president. Other officials re-elected 
are as follows: Charles Awkerman, chairman; L. K. Lin- 
dahl, president; C. H. Reeme, vice president and treasurer ; 
Horace §. Maynard, secretary. 

Everett E. Gramer, formerly associated with the Standard 
Transformer Corp. in the capacities of chief engineer, vice 
president and industrial sales manager, has become connected 
with James W. Doyle, Inc., of Chicago (makers of transform- 
ers, electrical windings) as treasurer and sales manager. 


OTTO FALK OF ALLIS-CHALMERS DIES 


General Otto H. Falk, chairman of the board of Allis-Chalmers 
Mfg. Company, long active in industrial and military affairs, 
died at his home on May 21 at the age of 74. 

He obtained his first business experience in a family-owned 
foundry, now the Falk Corporation. In 1912 he became re- 
ceiver of the Allis-Chalmers Company which he reorganized 
as the Allis-Chalmers Mfg. Company, serving as president from 
1913 until 1932 and as board chairman since then. He was 
a director of numerous organizations as well as a former vice 
president of the National Electrical Manufacturers Association 
and a director of the Wisconsin Manufacturers Association and 
the Electrical Manufacturers Club. 


FRIGIDAIRE ORGANIZES CONSUMER RESEARCH 


To obtain essential design data pertinent to its line of products, 
the sales and marketing departments of Frigidaire division of 
General Motors Sales Corporation have formed a customer 
research staff to make direct contact with consumers. Findings 
will be used to develop new electric refrigerators, ranges, water 
heaters, air conditioning units and commercial refrigeration 
equipment to conform more closely with specific desires of 
users and potential buyers. Vice President Copp, in announc- 
ing the new activity, stated: “There is hardly a phase of our 
business that has any relation to product design and sales 
policies that won’t be included in this new program . . . Organ- 
ized and consistent research, we are convinced, is the most 
practical and dependable plan to secure this vital information.” 
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OR practical solutions to problems involv - 

ing made-to-order screws and headed 
parts — formed accurately and economically 
by the cold upset process — it will pay you to 
consult PROGRESSIVE experts. In addition to 
standard Machine Screws and Nuts we spe- 
cialize in fastening devices requiring heads, 
threads or finishes to meet particular require- 
ments. Send us your sample screws or specifi- 
cations for estimates. No obligation, of course. 
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They’re specialists in rheostat 
applications and can help you get 
exactly the right units quickly and 
economically. That’s why so 
many leading designers send 
their specifications to Ohmite. 
And, once you install Ohmite 
Rheostats, you’re sure of per- 
manently smooth, close, trouble- 
free control. They’re all-porce- 
lain, vitreous enameled—proved 
right on countless heavy-duty 
jobs. Nothing to smoke, char, 
shrink or shift—sizes from 25 
to 1000 watts. 


Send us Your Specifications 
or Write for Catalog 17. 


OHMITE MANUFACTURING CO. 
4806 Flournoy St. Chicago, U. S. A. 


be Kight with OHMITE: 


RHEOSTATS * RESISTORS + TAP SWITCHES 
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The manufacturer of devices requiring an auto- 









matic response to temperature changes, discovers 
Dole Thermostatic Bi-Metal as a ‘“‘hidden treasure’. 
Its non-fatiguing response adds value far above -//g0) 
actual cost. Hidden away in the assembled product, "SC 
it requires no attention as long as the device lasts. >//,p- 
Often it brings vital savings in production cost. _Yy,, 
Get all the facts‘on Dole Bi-Metal . . . its availability in the 


precise form to fit your specifications...The Dole engineering Qly 
staff offers-you a wealth of valuable experience data. 





THERMOSTATIC BI-METAL 
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@ Hubbard makes them in any quantity, any material for 
every kind of mechanical application. Complete facilities 
include modern tools and equipment, heat treating, spot 
welding, tapped assemblies. Send your inquiry to Hubbard 
and get quotations that represent economy. 













556 Central Ave., Pontiac, 






































































MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 





Re A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised 


in ELECTRICAL MANUFACTURING. Also consult adver- 


tising pages, turning to advertisers’ index two pages removed from back 


cover. 


Always use the latest issue since content is corrected each month. 





CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


rad CiczeRO, ILe. 
SEP! Ni SyAiTe Nate Suburb of Chicago 





SPECIAL CABLE ASSEMBLIES 


A rapid, tailor-made service on all 
types of wiring cables and harnesses in 
large or small quantities. Complete 
assembly with any type of plugs or 
connectors. 


Send prints or samples for quotations. 


ALDEN PRODUCTS CO. 


717 Center St. - Brockton, Mass. 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown }4 size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


FISH SPINE BEADS 


Sturdy ceramic beads with ball and socket 
joint action. Not affected by moisture, oil or 
heat. Bending does not expose wires. Tapered 
holes for easy stringing. Free sample card with 
prices and details. 


STRUTHERS DUNN, Inc. EXER Cherry St.. Phila. Pa. 








ALLOYS, Aluminum 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

ALLOYS, Bronze 

Bunting Brass & Bronze Co., Toledo, O. 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 

Sommers Brass Co., Inc., Waterbury, Conn. 


ALLOYS, Copper 


American Brass Co., Waterbury, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury. Conn. 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, 1450 E. Main 
St., Midland. Mich. **‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
*‘Cerromatrix,’’ Cerrobase,’’ ‘‘Cerrob~nd.’’ 


ALLOYS, Nickel 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 
Somers Brass Co.. Inc., Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co.. Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


ALUMINUM 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


AMMETERS. See Instruments 
ANODES, Nickel, Brass and Copper 


Seymour Mfg. Co., Seymour, Conn. 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ARMORED CABLE Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp Subsidiary ) 

Roebling’s Sons Co., John A., Trenton, N. J. 


ARMS, Flexible 

White Dental Mfg Co., S. S., 211 S. 12th St., Phila- 
delphia, Pa 

ATTENUATORS. See Resistors, Radio 
Control 

BEADS, Insulating 


American Lava Corp Chattanooga, Tenn 





Dun: Ir Struthers, 1317 Cherry. Philadelphia, Pa. 
Fish Spine : 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 

Lavolair 
Steward Mfg. C D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
caster. Pa 

Fafnir I 

Hooner B 

Landis & Gyr 

New Departure 
Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 
Pyctt Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

S K F Industries. Inc., Front & Erie Ave., 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio. 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 

BEARINGS & BUSHINGS, Bronze 


3unting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 


Bound Brook Oil-Less Bearing Co., Boundbrook, N. J 


Co., New Britain. Conn. 

Bearing Co., Ann Arbor, Mich 

Inc., 104 Fifth Ave., New York, N. Y. 
Division General Motors Sales Corp., 





Philadel- 


Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave Pittsfield, Mass. 

Morganite Brush Co., Inc., Long Island City, New York. 





BEARINGS & BUSHINGS, Non-Metallic 


Bound Brook Oil-Less Bearing Co., Boundbrook, N. J. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
tor ) 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
innati, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plasties Av Pittsfield, Mass. 

Mica Insulator Co Dept. 31, 200 Varick, New York, 
N. ¥ Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Melrose Park (Chicago), IIL. “‘In- 
urok 


BERYLLIUM COPPER, See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Terminal 
Burke Electric Co., 12th and Cranberry Sts., Erie, Pa. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines. Blue Printing. 


BOLTS, NUTS AND SCREWS 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Progressive Mfg. Co., Torrington, Conn. 

Ryerson & Son, Inc.. Jos. T., Chicago, Il. 
Scovill Mfg. Co., 65 Mill, Waterbury. Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, New York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 
=_—— Burdsall & Ward Bolt & Nut Co., Port Chester, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Illinois. 

BOXES & CABINETS 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


BOXES AND CARTONS 


Hinde Dauch Paper Co., 4007 Decatur, Sandusky, O 


BRASS, BRONZE AND COPPER 

American Brass Co.. Waterbury, Conn. 

American Nickeloid Co., 1322 Second St., Peru, Ill. 
(Pre-finished. ) 

Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
aid, 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass Co., 230 Park Ave., New York, 
ee 


Scovill Mfg Co., 65 Mill, Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 
Bunting Brass & Bronze Co., Toledo, O 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 
BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Il 

General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 
ings & Bushings, Non-Metallic. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 
CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary. ) 
telden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
General Elee. Co.. Section Y-94012, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 
toebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Dut 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Diamond Wire & Cable Co., Chicago Heights, Ill 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y. 
“‘Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp, 751 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Soston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass. ) 
Cadmium Plating Udylite Corp., 1651 T. Grand Blvd., 
Detroit, Mich. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 

CANDLES, Fixture. 
ized Fibre. 

CAPACITORS. See Condensers. 


See Tubing, Vulcan- 
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Fasaloyx 
Te) 


Two relays were operated 100,000 times. making and breaking a 
6.5 volt, 30 ampere inductive circuit. No condenser or other protec- 
tive device was used. Contact at left (silver) is badly pitted. The 
right contact, Fasaloy No. 5, is still good for many thousand more 
operations. Magnified approximately three and one-half times. 


The Right Contacts 


For Heavy Inductive D.C. Loads 


Few services are as hard on electrical contacts 
as low voltage high current inductive D.C. 
loads, where most contact materials fail be- 
cause of pitting, sticking, or development of 
too high contact resistance. 


But Fansteel has developed the perfect con- 





tact metal for this difficult service—and it 
costs no more than silver, frequently less! 

Fasaloy* No. 5, recommended for inductive 
loads on D.C. relays, has excellent conduc- 
tivity, closely approaching silver. It is highly 
resistant to oxidation and mechanical wear. 
In its normal operating range, transfer, pitting 
and sticking are entirely absent. 

Write for samples and quotations today. 
Fansteel Metallurgical Corporation, North 
Chicago, Illinois. 


*REG. U.S. PAT. OFF. 


SANSTEEL , 












* Above illustration is not as far-fetched as one might think. 
For, Guardian Electric engineers are helping to develop an 
Electric Scoring System for fencers. The hand may be 
quicker than the eye—but it can’t beat a Guardian Relay! 
























Photo Courtesy Ewing Galloway—New York. 


RELAYS sy GUARDIAN 


... for SAFETY in *Fencing — 


% A new and rapidly growing industry—Electric Fencing—had a 
control problem a little more than two years ago that really was a 
‘honey’. Up to 30,000,000 contacts per year—(that’s one every 
second)—had to be trouble-free—{you can't call a service man too 
often when you live twenty miles from town)—minimum current con- 
sumption—({more than half the sets are run from batteries)—and 
maximum safety—{suppose you hooked a battery unit to the 110 
volt line). 


73 MILLION 
TIMES 
A 
YEAR! 


RELAYS 
BY 
GUARDIAN 


Photo Courtesy Cesco—Chicago. 


Guardian did the job—gave them a unit, which, on continuous 
breakdown run for the past two years, has operated more than 
75,000,000 times on .07 watts. Hasn't stopped yet—no signs of 
wear—will only work on 5 to 13 volts DC. 


Your problem may be tougher—but chances are 99 times out of a 
hundred—Guardian Engineering and Guardian Control Equipment 
will do your job. Send us a print or description—or just outline your 
problem. You'll get prompt, experienced, intelligent cooperation 
without any cost or obligation whatsoever. Write 


GUARDIAN (ELECTRIC 


1627 West Walnut Street Chicago, Illinois 









































































R.M.B. Miniature Ball Bearings 





AND FRICTION IN 
SMALLEST MOVING 


\— fvailabledownto.060” 0.D. 


Write for descriptive bulletin 2-E 


LANDIS & GYR, INC. 


104 5th AVE. NEW YORK 





Type M501 enl. 6 dia. 








y 


MAGNET 
SOLENOID 


Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 


| Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
; 56 Beekman St., New York 


Specify Centralab 
for Fixed and Variable 


Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 


DESIGNED TO FIGHT WEAR) 


PARTS ... .|| 





| 
| 
| 






























CASTINGS, Aluminum. 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


CASTINGS, Die 
Aluminum Co. of America, 
Pa 


2179 Gulf Bldg., Pittsburgh, 


American Brass Co., Waterbury, Conn 

Dow Chemical Co Dowmetal Division, 1450 E. Main, 
Midland, Mich Dowmetal’’ (Magnesium Alloy.) 

Pressure Castings, Inc 2150 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zinc). 


Iron & Semi-Steel 
& Machine Co., 328 N. Sangamon, Chi 


CASTINGS, Gray 
Pyott Foundry 
cago, Ill 


CASTINGS, Magnesium Alloy 


Dow Chemical Cc Dowmetal Division 
Midland, Mich *“‘Dowmetal.”’ 


1450 E. Main, 


CASTINGS, Monel, Nickel and Nickel Alloy 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 
Bunting Brass & Bronze Co., Toledo, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


CASTINGS, Round 


Pyott Foundry & Machine C¢ 328 N. Sangamen, Chi 
cago, Ill. 

CEMENT, Commutator 

Ideal Commutator Dresser (C<¢ 1008 Park Ave., Sycea 
more, Ill. 

Mica Insulator Ce Dept. 31, 200 Varick, New York 

Sauereisen Cement Co., Pittsburgh, (15) Pa 

CEMENT, Liquid Porcelain 

Sauereisen Cement Co., Pittsburgh, (15) Pa 

CERAMICS. Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

American Lava Corp Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool. O. 

Sauereisen Cement Co., Pittsburgh, (15) Pa 

Steward Mfg. C« D. M., Chattanooga, Tenn 

CHAIN, Socket 

Bead Chain Mfg. Ce 16 Mt. Grove, Bridgeport, Conn 

CHAINS, Roller 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Lil 

CIRCUIT BREAKERS 

Allen-Bradley Co., 1309 S. First. Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co.. Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., The, Newburyport, Mass 

General Electric Co., Schenectady, N & 

Heinemann Elec. Co., 99 Plum, Trenton, N. J Re 
Cirk-it.’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co Dept. 7-N, E. Pitts 


burgh, Pa 


CLIPS AND MOUNTINGS, Fuse 
Dante Elec. Mfg. Co., Bantam, Conn. 
Ilsco Copper Tube & Products. Inc., 5629 
Cincinnati, O 
Jones, Howard B 
Littelfuse, Inc., 425 


Madison Rd 


2300 Wabansia 


Lincoln Ave., 


Ave., Chicago, Tl 


Chicago, Ill 





Patton MacGuyer Co., 17 Virginia Ave Providence, 

Sherman Mfg. Co., H. B., Battle Creek, Mich 

CLOTH, Insulating 

Acme Wire Co., New Haven. Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
‘Turbo.”’ 

General Electric Co., Section Q-0166. Appliance and 


Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Tl. 

Mica Insulator Co.. Dept. 31, 200 Varick, New York, 
me ‘‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co.. Dept. 7-N, E. Pitts 
burgh, Pa. 

CLOTH, Tracing. See Drafting Room 
Supplies. 

CLUTCHES 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

COIL (Coils) 
Armature and Field See Coils 
Driers and Impregnators See Ovens, Industrial 
Electromagnets See Coils 
Impregnators Vacuum. See Ovens, Industrial. 
Induction See Coils 
Resistance See Units and Elements 
Winders and Spreaders See Winding Machines, Coil 

COILS 

Acme Wire Co., New Haven, Conn. 

Dano Elec. C 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547° W. Fulton, Chicago, 
Il 

Electrical Coil Winding Co., 2731 Saunders. Camden, 
N. J 


Electricol Co., Inc., 6 Varick, New York, N. Y. 


General Electric Co., Schenectady, N. Y¥ 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden, 
Mass 

Roebling’s Sons Cc John A., Trenton. N. J. 


COMMUTATOR STONES & GRINDERS 


(See also Seaters, Commutator Brush.) 
Ideal Commutator Dresser Co.. 1008 Park Ave., Syca 
more Til 


CONDENSERS, Electrolytic Filter 


Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Electric Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N 





CONDENSERS, Fixed 

Acme Wire Co.. New Haven, Conn. 
Aerovox Corp., New Bedford, Mass. 
Centralab, Div. of Globe Union, Inc., 

Ave., Milwaukee, Wis. 

General Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass 


CONNECTORS, Wire 
Dante Elec. Mfg. Co., Bantam, 
Ideal Commutator Dresser Co., 
more, Ill 

Ilsco Copper Tube & 
Cincinnati, O 


900 East Keefe 


Ind. 


Conn 


1008 Park Ave., Syca 


Products, Inc., 5629 Madison Rd., 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., 
Ill. 
Morganite 


See Points, Contact. 


Cicero, 


Brush Co., Inc., Long Island City, N. Y. 


Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, O. 

CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 

Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Chase-Shawmut Co., The, Newburyport, Mass. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 


Heinemann Elec. Co., 99 
Trumbull Elec. Mfg. Co., 


N. J. 
Conn. 


Plum, Trenton, 
Plainville, 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

CONTROLS, Electronic 

General Electric Co., Schenectady, N. Y 

Ward Leonard Elec. Co., 34 South. Mt. Vernon, N. Y 

Weston Elec. Instrument Corp., 5882 Frelinghuysen Ave., 
Newark, N. J. 

CONTROLS, Pressure and Vacuum. See 
Controls and Valves, Temperature. 

CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. 


Rockford, Ill. 
Schenectady, 


Barber-Colman Co., 


General Electric Co., _ 


H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


Westinghouse Elec 


burgh, Pa. 


CONVERTERS, Rectifier. 
COPPER, Beryllium 


American Brass Co., Waterbury, 


& Mfg. Co., Dept. 7-N, E. Pitts- 
See Rectifiers. 


Conn. 


Baltimore Brass Co., The, 1205 Wicomico St., Baltimore, 
Md 
Somers Brass Co., Inc., Waterbury, Conn. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Somers Brass Co., Inc., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 


(See also Cable, Heavy Duty; Flexible Leads; Wire, 
Insulated. ) 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, IH. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Il. 


Driver Co., Wilbur B., Newark, N. J. 

General Electric Co., Section Y-94012, 
Merchandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main. 


Appliance and 
‘‘Deltabeston.”’ 
Holyoke, Mass. 


Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Til (Glass. ) 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All- Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J. 

CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Diamond Wire & Cable Co., Chicago Heights, Ill. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 


Rockbestos Products Corp., 751 Nicoll, New Haven, Conn. 


Resistor and Resistance Coil 
Lava Corp., Chattanooga, Tenn. 


CORES, 


American 


Colonial Insulator Co., Akron, O. 
General Electric Co., Schenectady, N. Y. 
Louthan Mfg. Co., East Liverpool, O. 


Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““Thermolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 

Guardian Utilities Co., Michigan City, Ind. 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

Lord Mfg. Co., Erie, Pa. 

Pyott Foundry & Machine Co., 
cago, Il 

Richardson Co., Melrose Park (Chicago), Ill. 

Torrington Mfg. Co., Torrington, Conn. 


328 N. Sangamon. Chi- 
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VERY HIGH DIELECTRIC VALUE 
GREAT MECHANICAL STRENGTH 
EXTRUDED TUBES AND RODS 


LAVIT 
INSULATION 











NO! We are 


not just 


ORDER 





The Steward Organization be- 

lieves an obligation is assured 
* an order or inquiry is received 
here. An obligation to cooperate 
with you in the satisfactory solution of 
your insulation problems—electri- 
cally, mechanically and economically. 
To facilitate this function exclusively, 
we maintain an engineering and de- 
sign department which is entirely at 
your disposal without obligation to 
you. Yes, you buy more than cer- 


TAKERS sa i — when you specify 


VP 


Main Office & Works: Chattanooga, Tenn. 


Le ho 3 
145 Varick St. 
J. A. Tompkins 


13000 Athens Ave. 
Lt mG ys und 


Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co. 


Cleveland ear 
179 Melrose Ave. 


Chicago 
549 W. Randolph St. 
Needham, Mess. 





SERIES MOTORS « ARMATURES e FIELDS 


PARTS FOR BUILT-IN APPLICATIONS 


The motor 


tor your job, designed in the 
light of 20 years ot manu- 
facturing experience, built 
in a plant that has produced 
more than a million motors. 


Products of distinctively 
superior quality. Prices 
that are competitive. Serv- 
ice that satisfies. Counsel 
and estimates promptly 
supplied. 


or motor parts 


GET OUR PROPOSITION AND FIGURES 


Uir-@Mary 


TOLEDO, OHIO 


N 
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In the Newport plants every 
known metallurgical and scientific 
safeguard is employed to assure 
unvarying high quality in New- 
port Electrical Sheets. Thus, in matching the precision 
control exercised in your own plant, Newport be- 
comes an integral unit of your manufacturing facilities. 
Users of Newport Electrical Sheets soon discover the 
profitable advantages of making Newport their sole 
source of supply, and enjoying the resultant econo- 
mies. We'll be glad to present all the facts. 


Newport Products: Hot Rolled Sheets @ Newport 
Electrical Sheets @ GOH 


Alloy Sheets 
Sheets @ 
Copper Steel Sheets 


Metal Sheets. 


at poll 


NEWPORT 


KENTUCKY 
Andrews Products in Carbon and Alloy Steel: Bars 
Mill Plates e Sheet Bars e Billets 


@ 


ELECTRICAL 


5 14a9¥ 


Plates 
Blooms 


1 Pure lron-Copper 
@ Globe Brand Galvanized 
GOHI Enameling Iron Sheets @ KCB 
@ Newport Lon 
Sheets @ Newport Galvannealed and 


Terne 
eLuxe 





——_ Division OF ~~ 
N THE ANDREWS STEEL CO. 





Universal 


Slabs 


121 

























EYELETS -—Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 
Waterbury, Conn. 










quicker than a Shot Circuit. 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges, 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 
AUTO, RADIO and SIGN FUSES, fuses for 


1 a all kinds of instruments, fuse mountings, etc. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 












FIBRE 


TUBING or 
SLEEVING 


VARNISHED 
CAMBRIC 


INSULATION 
MANUFACTURERS CORPORATION 


eR Tae nT] 
ero mel) 
DETROIT © MILWAUKEE * MINNEAPOLIS © PEORIA 


565 West Washington Blvd 
es Mot’ 


SIGNAL, 
SPECIAL, 
INDICATOR 


of highest quality. 
Dect reer 
to 250. We invite 
inquiries from 
manufacturers. 


OMT ae ee 
MINIATURE LAMP WORKS 


te ella ae ee 


Re) (cei. | Dm aiR A NEW YORK 


Our engineering staff will solve your problem 


CUPS, Oi! and Grease 


Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave Chicago 
Il. 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il. 


Trico Fuse Mfg. Co., Milwaukee, Wis 


DIALS 
Millen Mfg. Cc Inc., James, 150 Exchange St., 
Mass. 


DIE CASTING MACHINES. See Machines, 


Die Casting 


Malden, 


DIE-CASTINGS. See Castings, Die. 


CIES AND MOLDS 

Chicago Molded Products Corp 1024 Kolmar Ave. 
Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 
Willor Mfg. Cc 76 Spring St New York, N. Y 


DRAFTING ROOM ees 
Keuffel & Esser Co., Hoboken, N 
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DRIVE SCREWS. See Screws, Self- 


Tapping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld. Chicago, III. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Ill. 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O., 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel. See Sheets, Steel.) 
American Rolling Mill Co., 371 Curtis St:, 
Ohio 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Il. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp.. Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


ELECTRONIC CONTROLS. 
Electronic. 


ELECTROPLATING EQUIPMENT & 


Middletown, 
(United 


See Controls, 


SUPPLIES 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 
ENAMELS. See Finishes. 


ENGINES, Diesel 
Fairbanks, Morse & Co., 
Ave., Chicago, Ill 


EYELETS 


American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


Dept. 25, 600 S. Michigan 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 


FELT : \ 
American Felt Co.. Inc., 315 Fourth Ave., New York, 
x = 


Felters Co., Inc 201 South, Boston, Mass. 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, Ml. 
FILTERS, Radio Interference 

Aerovox Corp., New Bedford, Mass 


FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., 
R. I 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 


Providence, 


FIBRE, Phenol. See Plastics. 

FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 

Products; see also Tubing, Vulcanized Fibre.) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘*Textolite’’ (‘‘Cetec’’ 
Cold Mold). 

Insulation Manufacturers Corp., 565 W. 
Blvd.. Chicago 

National Vuleanizec 1 Fibre Co., Wilmington, Del. ‘‘Peer- 
less,”” ‘“‘Vul-Cot.’ 

Solar Mfg. Corp., 

Taylor Fibre Co 


FINISHES 
(Paints, Lacquers, Enamels.) 
Aluminum Company of America, 
burgh. Pa 
Ault & Wiborg Corp., 
**Polymerin 
Egyptian Lacquer Manufacturing Co., 
ter, New York, N E 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center, Brockton, Mass. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Roston Insulated Wire & Cable Co., Dorchester, Mass. 

General Electric Co., Section Q-0166. Appliance and 
Merchandise Dept Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE ee 
White Dental Mfg. Co., S 211 S. 12th St., Phila- 
delphia, Pa 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 

Chase-Shawmut Co., The, Newburyport, Mass. 
mut,’’ “‘Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Electric Co., Section Q-0164. 
Merchandise Dept., Bridgeport, Conn 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. Trico,’ ‘‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. 
Protectors. ) 


GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, 
GAUGES, Air Gap 


Ideal Commutator Dresser C 
more, Ill 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


Washington 


Bayonne, N. J 
Norristown, Pa. 


2179 Gulf Bldg., Pitts- 


75 Varick St., New York, N. Y. 
Rockefeller Cen- 


(Shaw- 


Appliance and 


(Surge 


Vulcanized. 


», 1008 Park Ave., Syca 







































































GEAR BLANKS 
Pyott Foundry & Machine Co., 
cago, Il. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., 
nl. 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Ill 

Waltham Watch Co., 


328 N. Sangamon, Chi- 


Chicago, 


Waltham, Mass. 
GEARS AND PINIONS, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
Formica Insulation Co., 
cinnati, O 
Gear Specialties, Inc., 
1 


4638 Spring Grove Ave., Cin 


2650 W. Medill Ave., Chicago, 
General Electric Co., Section C-60, 
1 Plastics Ave., Pittsfield, Mass. 

tolite.”’ 

— Insulator Co., Dept. 31, 200 Varick, New York, 

Y. ‘‘Lamic oid.’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon St., 
Chicago, Tl. 

Richardson Co., Melrose Park (Chicago), Tl. 

Taylor Fibre Co., Norristown, Pa. 


GEAR-MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Plating Generators. 
GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See 
Bushings, Graphite. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 

General Electric Co.. Schenectady. N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Electric Co., 5200 Kinzie, Chicago, II. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff 
ton, O. . 

Weston Elecl. Instrument Corp., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 
remenes Electric, Inc., 30 Rockefeller Plaza, New York, 


Plastics Dept., 
“‘Fabroil,’’ ‘‘Tex 


3earings & 


582 Frelinghuysen Ave., 


General Electric Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Electl. Instrument Co., 10514 Dupont Ave., Cleve- 
land, O 

Simpson Electric Co., 5200 Kinzie, Chicago, II. 

Triplett Elecl. Instrument Co., 312 Harmon Drive, Bluff- 
ton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. ‘Tlluminometer,’’ ‘‘Pin-Jack.’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 


General Electric Co., Schenectady, N. Y. 


INSTRUMENTS, 
Tachometers 


INSULATION (insulating) (Insulators) 
3eads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics. 

Cloth. See Cloth, Insulating. 

Composition. See Plastics. 

Compounds. See Varnish, Insulating; also Wax and 
Compounds. 

Fibre. See Fibre; also Plastics. 

Lava. See Lava. 

Mica. See Mica 

Molded. See Plastics. 

Paper See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Wax. See Wax and Compounds. 


Speed indicating. See 


IRONS, Soldering 

General Electric Co., Schenectady. N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Imperial Molded Prods. Corp., 2927 W. Harrison, Chi- 
cago, Til. 

Kurz-Kasch, Inec., Dayton, O. 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden. 
Mass. 


LACQUERS. See Finishes. 







LAMINATED PLASTICS. See Plastics. 
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USE 
IT TO MELT 


Pitch, Asphalt, Paraffin, 
Waxes, Oils, Sulphur, 
Resins, Marine-glue, 
Chemicals & many others. 


When you have a compound 
heating job—either with a new 
compound—or improving the 
results of anold one—putit up to 
Sta-Warm. . .. Among the hun- 
dreds of users there is undoubt- 
edly someone using a similar 
compound in a similar manner. 
. Therefore from their many 
years of experience and special- 
ization, Sta- Warm engineers can 
show you how a Sta-Warm— 
properly designed for and en- 
gineered into your job—will 
bring you better control of com- 
pound heating, plus many other 
efficiencies and economies. 


FEATURES 
5,10, 15, 25, 50 gal. sizes 
Evenly distributed heat 


Selective thermostatic 
control to suit 





Plain or Stainless Steel, 

Copper or Mone! v2 ¥. 
Glass or Porcelain lined tanks of +> 
Electrically heated, {o gs 


non-freeze valves of any type or * 
location to suit. voi 
¢, co 






































blue print, or on standard panels as shown in our bulletins. 
Over 500 Standard [Leading electrical manufacturers are 


Items of Terminals, as 

Terminal Panels, standardizing on our products. 

Electrical Plugs, ° 
Write today for latest Bulletins. 


eis HOWARD B. JONES 


2300 Wabansia Ave. Chicago, Ill. 








“HOW M MUCH MORE ? 


How Much More than its competitors your product offers, 
often decides its purchase. 


BUILD IN ILSCO 
SOLDERLESS LUGS 


Simple—easily 
adapted to almost 
any product design. 
Easy and gone, to 
use. Proo — 
extreme pull . 

Bottom wire opening 
grips wires tight com- 
pletely around, 


SEE ONE IN ACTION! 


ILSCO COPPER TUBE 
& PRODUCTS, INC. 


Sample on request — 5509 MADISON ROAD, CINCINNATI, O. 
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TERMINAL PANELS | 


Terminals of all kinds supplied mounted on panels to your | 


| HIGH CONTACT 
| PRESSURE, HIGH 
| OPERATIVE SPEED, 


| BALANCE IN ANY 


| position Single pole, 


| plied to fill requirements 





HEU 








THE 220C 
RELAY... 


FULL ARMATURE 
POSITION. 


@ High ‘contact pressure, 
high operative speed and 
full armature balance in any 


double throw, C type coin 
silver contacts; rated to 
carry 2 amperes at 110 volts 
Precision adjustment. Coil 
will carry 3 watts without 
overheating. Can be sup- 


varying from 2 to 50 milli- 
watts input, and loads as 
high as 1,000 watts 


CONTROL 







Chemical analysis of 
Magnetic Material 


Heat treatment for 
Magnetic properties 


Coil Winding, Coil 


treatment and assembly 


Test and inspection 


THE 25 
RELAY... 


RUGGED, COM- 
PACT, LOW 
POWER CON- 
SUMPTION OF 1.5 
WATTS, HIGH 
POWER OUTPUT 
OF 2,000 WATTS. 








@ This Kurman unit requires 
one half the power of any 
similar relay and weighs 
only 4 ounces. Ceramic 
Alsimag non-hygroscopic in- 
sulation; quarter inch diam- 
eter coin silver contacts, 
self-cleaning wipe, canti- 
lever spring action, with 
less than 25% of allowable 
stress on the spring arms. 
Has entirely new type of 
laminated magnetic structure. 
Developed to meet the need 
for a high quality medium 
duty relay at low cost. 





Cut production as well as experimental costs by 
specifying Kurman relays for the next job. Write 
today for descriptive literature; no obligation. 


ee 


INCORPORATED 


241 Lafayette Street, 


New York, fi. ¥. 



































































> SIGNAL & INDICATOR 
PILOT LIGHTS 


s for all electrical devices. 
e 

WRITE FOR CATALOGUE 

showing a complete line of 

assemblies for all purposes, 


SIGNAL INDICATOR CO. 


16 HUDSON ST. NEW YORK, N. Y. 


PILOT LIGHTS 


Write for 


DIALCO 
1940 
8 Page 


HT CO. OF LI Vias 


National Sales Agents 


EDWIN SCHMITT SALES CO 


SELF-LOCKING 


NUTS 


HE nuts with the 

resilient non- 

metallic locking collar 

...many types...all sizes 

...all thread systems... 
any material. 


@ Write for Catalog 


ELASTIC STOP NUT CORPORATION 
1017 Newark Ave. « Elizabeth, New Jersey 





WICK FEED OILERS 


/ISIBLE OIL SUPPLY— 
\UTOMATIC OPERATION 

STREAMLINED DESIGN. Wick 
feeds oil by capillary action. No 
adjustments are necessary. Dirt 
and sediment cannot enter bear- 
ing. Oil supply is always visible. 
WRITE FOR BULLETIN #77 








TRICO FUSE MFG. CO., Milwaukee, Wis. 


SEA eee me lied t-1 


TERMINALS 
Of All Types - - - 


Your requirements in Terminals, what- 
ever they may be, standard or special 
—copper or brass, can be filled at 


lowest cost and best quality—from 
)  sethis sinale source! Write for Trade 
Bulletin 13. Let us quote you on 
your needs. 


cS) H. B. Sherman Mig. Co. 


Battle Creek, Michigan 


UNDERWRITERS APPROVED MODEL 100 












LAMINATION DIES. See Dies & Molds. 
LAMPS, Miniature 


General Electric Co., Lamp Dept., Nela Park, Cleveland, 
Ohio. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


LAMPS, Ultra Violet 
General Electric Co., Lamp Dept., Nela Specialty Div.. 
410 Eighth, Hoboken, N. J 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn 


LEADS, FLEXIBLE. See Flexible Leads. 


LIGHTS, Pilot or Indicator 

Dial Light Co. of America, 134 Liberty, New York, 
N. ¥ 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Il 

General Electric Co.. Lamp Dept., Nela Specialty Div., 
410 Eighth St Hoboken, N. J. 

Signal Indicator Co., 16 Hudson, New York, N. Y. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See 
and Spring. 


LUGS, Copper 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Krueger & Hudepohl, 3rd & Vine, Cincinnati. O 

Patton-MacGuyer Co., 17 Virginia Ave.. Providence, 


Washers, Lock 


zR 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See 
chine. 


Screws, Ma- 


MACHINE TOOL DRIVES. See 
Machine Tool. 


Drives, 


MACHINES, Blue Printing 
Pease Co., C. F., 2613 West Irving Park Rd., Chicago, 
Ill 


MACHINES, Die Casting 
Kux-Lahner Machine Co., 2145 Lexington St., 
Ill. 


Chicago, 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd.. Olney P. O., 
Philadelphia, Pa 


MACHINES, Polishing and Buffing 
Packer Machine Co., Dept. M., Meriden, Conn. 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


MAGNESIUM ALLOYS. See Alloys, Mag- 


nesium. 
MAGNETS, Lifting 
Electrical Coil Winding Co., 2731 Saunders, Camden, 
N (Smail 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 


MAGNETS, Permanent 


General Electric Co., Schenectady. N. Y. 


MANUFACTURING, Contract 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 


MELTING POTS, LADLES. See Pots & 
Ladles. 


METALS, Colored. See Metals, Prefinished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second St., Peru, Il. 
*‘Nickeloid,’’ ‘‘Tint-Metal.’’ 

Thomas Steel Co., Warren, O 


METAL, Thermostatic 

Baker & Co., Inc 113 Astor, Newark, N. J. 

Cc. 8S. Brainin Div.. I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 
“Callifiex.’’ 

Chace Co., W. M 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Ill. 

General Plate Div. of Metals and Controls Corp., Attle- 
boro, Mass. ‘‘Truflex.’’ 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 

General Electric Co Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Macalien Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick. New York, 
N. Y. ‘‘Micanite.’ 

New England Mica Co., Inc., Waltham, Mass. ‘“Y-26.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Washington 





MOLDED INSULATION. See Plastics. 


MOLYBDENUM 
Wire, Rods, Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., N. Chicago, Ill. 
International Nickel Co.. Inc., 67 Wall, New York, N. Y. 
Mallory & Co., P. R., Inc., Indianapolis, Ind 
Westinghouse Elect. & Mfg. Co.. Dept. 7-N, E. Pitts 
burgh, Pa 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR GENERATORS 


General Electric Co., Schenectady, N. Y. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 
Air-Way Electric Appliance Corp., Toledo, Ohio. 
Alliance Mfg. Co., Dept. H, Alliance, Ohio. 
Baldor Electric Co., 4351 Duncan Ave., St. Louis. Mo 
Barber-Colman Co., Rockford, Ill. 
Biack & Decker Elec. Co., Kent, O. 
Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 
Delco Products, Division General Motors Corp., Dayton, 
oO 





Dumore Company, Dept. 100-A, Racine, Wis 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

General Electric Co., Schenectady, N. Y. 

Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Corp., div. of Houdaille-Hershey Corp., 
Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Janette Mfg. Co., 556 W. Monroe, Chicago, Il. 

Kendrick & Davis Co., Inc., Lebanon, N. H. 

Leland Elec. Co.. Dayton, O. 

Master Elec. Co., Dayton, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Russell Elec. Co., 340 W. Huron St., Chicago, Il. 

Signal Elec. Mfg. Co., Menominee, Mich 

Smith Corp., F. A., 400 Davis St., Rochester, N. Y 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, III. 
J. §&. Electrical Motors, Inc., 86-34th St., Brooklyn, 


Victor Elec. Prods., Inc., 2950 Robertson Road, Cin- 
cinnati, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NAILS 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

NICKEL 


International Nickel Co., Inc.. 67 Wall, New York, N. Y¥ 
Somers Brass Co., Inc., Waterbury, Conn 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

— Brass Co., The, 1205 Wicomico St., Baltimore, 
Md. 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., Seymour, Conn. 

Somers Brass Co., Inc., Waterbury, Conn. 


NUTS, Machine. See 3olts, Nuts and 
Screws. 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 1017 Newark Ave., 
As Oe 


Elizabeth, 


NUTS, Wing 
Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
Ms ee 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 
Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Ill 


Hunter Pressed Steel Co.. Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,"’ 
*‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 
Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking. 

General Electric Co., Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, 
Ill. (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“*Turbo.”’ 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 


ELECTRICAL MANUFACTURING 












Four important functions: 


—automatic operation of 2-speed 


—as an automatic back-stop 
Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING... FRICTION... SINGLE REVOLUTION... SLIP... SPECIAL 














eee LS 


THE HILLIARD OVER- 
RUNNING CLUTCH... 






automatic dual drive operation 
ofany equipment with any type 
of prime movers 


drive 


as a ratchet, permitting infinite 
adjustment 


THE HILLIARD CORPORATION 


106 WEST 4TH ST. ELMIRA, N. Y. 
Chicago Office: 201 N. Wells Street 





’ COLD-DRAWN 


Hollow Screws fit your special 
: electrical needs for small screws 
that bold under vibration. Ask for 
* FREE fest samples in any sizes follow- 
; a Hollow Set Screws in size No. 4 
andup. Socket 
Head Cap A 
Screws in size / 
No.2andup. / 
Special to ‘ 
order in 
brass or any 4, 
alloy. f 


SEI er 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD CONNECTICUT, U 


MAGNETIC COILS 


feY FOR EVERY PURPOSE! 


Built To Your Specifications 










- Engineered to your requirements—best 
materials—tell why you should use Davis- 
Made electro-magnetic windings for the 
quickest, surest, most profitable solution 
to your problems. Estimates and samples 
furnished without obligation. Send speci- 
fications today and ask for catalog. 


DEAN W.DAVIS & CO.,INC. 
547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 


SPECIAL MOTORS 


Designed for each application. 








Also: Rotary- 
Motor- Converters. 
Generators Frequency- 
Dynamotors. Changers. 


Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET |= STAMFORD, CONN. 
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ELECTRIC HEATING UNITS 


















OMALOX 


are a product of specialists, backed 
up by an organization whose prog- 
ress and reputation are based solely 
upon its success in the field of elec- 
tric heat. Can this specialized skill 
and experience work for the better- 
ment of your electrically heated 
product? 


Why not find out? Nothing is 
risked by investigating. You may 
find, as many others have, that your 
product can be measurably increased 
in the efficiency of its heating func- 
tion, or that its manufacturing costs 
may be lowered by a modification of 
its design and the application of the 
heating unit. In either case, higher 
sales will result. 


Electric heat is a job for specialists 
-and our willing cooperation is 
offered. No obligation. Write us. 
Chromalox units are available in standard 
types and capacities for all heating pur- 
poses. The Chromalox Book of Electric Heat 
lists them all, with much valuable data on 
application methods. The coupon with your 
business letterhead brings your copy. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 


Wis bo choices ccnnn dh cine dean eo awies. «ace eee 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





DANTE 


SOLDER & SOLDERLESS 


LUGS 


&. 


SQ. OR RD. END—ONE & TWO HOLE 
WRITE— ANY TYPE OR SIZE 
D 


ANTE ELEC. MFG. CO. 


Bantam, Conn. 





QUANTITY 
PRODUCTION 


RELAYS 


at attractive 
prices! 


impregnated layer wound coils. 
6, 12 & 110 Volt A.C. & D.C. Also plate 
circuit type. 


ALLIED CONTROL CO., INC. 


227 FULTON STREET, NEW YORK 


MOORE'S SMALL SET 
1 SCREWS 


Headless, 8) 


and Hexagonal 


Heads, Dardelet Thread Lock Screws. 
Our table, ‘““Number of Linear Feet to Make 100 


Pieces,’ sent on request 


GEORGE W. MOORE 
; 46 FARNSWORTH ST., BOSTON, MASS. 


TEL PLL t 
of quality—the 
best we know how 
to make! Dozens 

LMT Mel (-) ee 

Dee lhe Oh Y 
to countless adapta- 


TT -Utwn Tame 2) eee atl) 


DUNCO 
RELAYS 


tee ee 














STRUTHERS DUNN, Inc., 231 chery st 





General and 


Merchandising 


Electric Co., Section Q-0166 
Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ilt 
Mica Insulator Co., 
a “‘Armatite, 
Vulcanized 


Appliance 
Washington 
Dept. 31, 2C0 Varick, New York, 
‘Duro,’’ ‘‘Micoid.’’ 

Fibre Co., Wilmington, 


National Del. 


*“‘Campbellite,”” ‘‘C-F,"’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd.. Chicago, Ill 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y¥ 


National Vulcanized Fibre Co., Wilmington, Del. 
PENDANTS, Socket Chain 


Bead Chain Mfg. Co., 16 Mt. Grove, 
PHENOLIC COMPOUNDS. 
PHENOL FIBRE. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, 
Baltimore Brass Co., The, 
aid. 

Bunting Brass & Bronze Co., Toledo, O 
Driver-Harris Co., Harrison, N. . 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 
Somers Brass Co., Inc., Waterbury, 


Bridgeport, Conn. 


See Plastics. 


See Plastics. 


Conn 


1205 Wicomico St., Baltimore, 


Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co.. Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J *‘Photronic.”’ 


PILLOW BLOCKS 
Ahlberg Bearing Co., 3030 West 
Fafnir Bearing Co., New 


47th, 
Britain, 


Chicago, Il. 
Conn. 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 

PINS, Assembly 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 


Hubbard Spring Co., M. D., 555 Central Ave., Pon- 
tiac, Mich 

PLASTICS, Laminated or Molded 

(See also Tubbing, Laminated Phenolic.) 

American Insulator Corp., New Freedom, Pa. (Cold 
Mold. ) 

Auburn Button Works, Inc., Molded Plastics Div., 
Auburn, N. Y¥ 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Catalin Corp 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill 

Dow Chemical Ce 1450 E. Main St., Midland, Mich 

Durez Plastics & Chemicals, In North Tonawanda, 
am 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric C« Section C-60, Plastics Dept., 1 
Plastics Ave., P&tstfield, Mass ‘Textolite,’’ (‘‘Cetec’’ 
Cold Mold.) 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi 
cago, Til 

Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen 3oston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y Lamicoid 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

PLATES, Carbon Resistance 

Secker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Tl 

Morganite Brush Co., Inc., Long Island City. N. Y 

Superior Carbon Products, Ine., 9115 George Ave., Cleve 
land. O 

Trent C« Harold E., 619 N. 5th, Philadelphia, Pa 


PLATING PROCESS, Nickel, Zinc 








Udylite Cory 1651 E. Grand Blvd., Detroit, Mich 

PLATING GENERATORS 

turke Electric C« 12th & Cranberry Sts., Erie, Pa. 

Electric Specialty Ce 213 South. Stamford, Conn 

General Electric C« Schenectady, N. Y. 

PLATINUM. See Points, Contact. 

PLIERS & TOOLS 

Mathias Klein & Sons, 3200 Belmont Ave Chicago, Til 

PLUG & CORD SETS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Cc 

telden Mfg. Co 1 W. Van Buren, Chicago, I] 

General Electric ¢ Section Q-0166 Appliance and 
Merchandise Dept tridgeport Conn. “*‘Ge-F lex.’ 
Tell-tale Tap “*‘Unicord.”’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS, Attachment 








Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 

Belden Mfg. ¢ W. Van Buren, Chicago, Il 

Genera Electri Co Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn 


PLUGS, Expansion 
Hubbard Spring Co., M. D., 555 
Mich. 


PLUGS & JACKS, Radio 


Guardian Elec. Mfg. Co., 1627 W. 


Central Ave., Pontiac, 


Walnut, Chicago, Ill. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center St., Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, II. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 


Molybdenum, Platinum, Silver, Tungsten. Special Al- 
loys. 
Baker & Co.. Inc., 113 Astor, Newark, N. J. 
Cc. S. Brainin Div., I. Stern & Co., Inc., 218 W. 40th, 
New York, N. Y. 
Callite Tungsten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., N. Chicago, Il. 


General Plate Div. of Metals Controls 
Attleboro, Mass. 


Gibson Electric Co., 


and Corp., 


500 Bivd. of Allies, Pittsburgh, Pa. 


Mallory & Co.. Inc., P. R., Indianapolis, Ind 
PORCELAIN 

Akron Porcelain Co., Akron. O. 

American Lava Co., Chattanooga, Tenn. 


Colonial Insulator Co., Akron, O “*Porcelex.’’ 
Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


‘“‘Nu-Blac,”’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.”’ 
Steward Mfg. Co.. D. M., Chattanooga, Tenn 


Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


POTS & LADLES, Melting 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


““Dunco.’’ 
General Electric Co., Schenectady, N. Y. 
Russell Elec. Co., 340 W. Huron St., Chicago, Ill. 
Sta-Warm Electric Co., 565 N. Chestnut, Ravenna, O. 
““Triplex.’’ 


Trent Co., Harold E., 619 N. 54th, Philadelphia. Pa. 
POWER TOOLS. See Tools, Power. 
PRE-FINISHED METALS. See Metals, 


Pre-finished. 


PRESSES, Drill 
—— Turner Co., 
eS a 


Inc., 4230 Berckman, Plainfield, 


PRESSES, Plastic Molding 


Kux-Lohner Machine Co., 2145 Lexington St., Chicago, 
Il 


Stokes Machine Co., E. J., 5996 Tabor Rd., Olney P. O., 


Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J.. 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


PULLEYS 
Pyott Foundry 
cago, Ill. 


PUSH BUTTON STATIONS. See Switches, 
Remote Control. 


PYROXYLIN COMPOUNDS. 


RAWHIDE GEARS. 
Non-Metallic. 


& Machine Co., 328 N. Sangamon, Chi- 


See Plastics. 

See Gears & Pinions, 

RECEPTACLES, 
Lamp. 


RECTIFIERS, Current 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 


Lamp. See Sockets, 


General Electric Co., Section Q-0166. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


REDUCERS SPEED. See Speed Reducers. 


REEL, Cord (Built in) 
Vacuum Cleaner Corp. of America, Cordomatie Div., 
Wissahickon Ave & Juanita. Philadelphia, Pa. 


‘Cordomatic.’’ 


REFRACTORY PORCELAIN. 


ics, Cores, Resistor; 


See Ceram- 
Porcelain. 


REGULATORS, Speed. 
Motor. 


See Controllers, 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; Thermo- 
stats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


“*Dunco.’’ 


General Electric Co., Schenectady, N. Y 
Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 


REGULATORS, Voltage 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
Ms ke 


General Electric Co., Schenectady, N. Y. 
H-B Elec. Co., Ine., 2531 N. Broad, Philadelphia, Pa. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y 


American Automatic Electric Sales Co., 1033 W. 
Buren, Chicago, Ill “‘Autelco,’’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza- 

beth, N. J “‘Agastat’’ (Time delay.) 


Van 


ELECTRICAL MANUFACTURING 








PARTS LIKE THESE 


IN ANY QUANTITY 
TO 
CLOSEST TOLERANCES 


Specializing in custom-made parts. 

Capacity up to 1’ diameter on turned 

pieces and up to 4” diameter on q a " 

gears, pinions, etc. Sub-assemblies ano, price. 

and assemblies. Plating facilities. 

SEND YOUR SPECIFICATIONS | %™ pao 

f , ¢ special 4 

CUSTOM PARTS DIVISION | whether 


gnized 


d ; 
WALTHAM WATCH CO > he reas SIGNAL is ed 


field. 
WALTHAM, MASS. 





producing 
Worm Drive Back Geared thers since 


: NA : — rs for © 
Py | ay FLEA POWER E a —_, what are 
m1 2 Cafe)! mye an 3 
AC, DC, or Universal 


Motorize your products or make them Automatic with 
Speedway Motors. 
Dependable 110V Miniature Motors . . . types that 
exactly meet the requirements of a hundred different 
Se se ea . C., or Universal, cased or 
skeleton types, with or without back gears ... any 
speed or torque. Hundreds of thousands in use. 
Low Cost . . . produced in great numbers by modern 
volume production methods, these reliable little motors 
are surprisingly inexpensive. 
Technical Service . . . state your problems, we'll give 
you our answer with prices, quotations and possible 
delivery dates. ‘ 
Any quantity ... ! or 1,000,000 on short notice— 
sold singly, in dozens or thousands. 

Write for Motor Sheets 


TIPO : 
1828 So. 52nd Ave., | f K \ T ; 
= crurRet j 
3) 


ecesstully 


noe i. A TL Uhdde! = 


T4. a ip 
Fai Aj Abe YD 
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Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div Hartford, Conn 
Clare & Co., C. P., Lawrence & 





































































Lamon Aves., Chicago, 


Til 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Il 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.’’ 

Eagle Signal Corp., Moline, Il 

General Electric Co., Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hart Mfg. Co., Hartford, Conn “Diamond H.’ 


H-B Elec. Co., Inc., 2531 N. Broad, 
Kurman Electric Co., Inc., 239 Lafayette St., 
N.Y 


Philadelphia, Pa. 
New York, 


Mercoid Corp., 4201 Belmont 

Millen Mfg. Co., Inc., James, 
Mass 

Potter & Brumfield Mfg. Co., Inc., Princeton, Ind 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark. N. 


Ave., Chicago, Il. 
150 Exchange St., Malden, 


Westinghouse Elec & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 

RESISTANCE LINE CORD. See Cords, 
Resistance Line. 

RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co 1309 S. First. Milwaukee, Wis. 


‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
General Electric Co., Schenectady, N c 
International Resistance Co., 405 N 

phia, Pa. 
Mallory & Co., 
National Electric 

Chicago, Ml. 
Ohmite Mfg. Co., 


Broad, Philadel 


Inc:, P. B., 
Controller Co 


Indianapolis, Ind 
5309 Ravenswood Ave., 


4805 W. Flournoy, Chicago, Tl. 


Sprague Products Co., North Adams, Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Centralab, Div. of Globe Union, Inc., 960 East Keefe 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co.. Inc., 285 N. Sixth, Brooklyn, N. Y¥ 


International Resistance Co., 405 N. Broad, Philadel- 


phia, Pa 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
National Electric Controller Co., 5309 Ravenswood Ave., 


Chicago, Ill 
Ohmite Mfg. Co., 
Sprague Products Co., 


4805 W. 
North 


Chicago, Tll 
Mass. 


Flournoy, 
Adams, 





TROMBET TA SOLENOID CO. 


MILWAUKEE WISCONSIN 
U.S.A 
A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—, to 90 Ibs. High speed—11 sizes—', to 
35 Ibs. Long Stroke—11 sizes 4 to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity 4%4—10,000 Ibs. 


A.C.—SOLENOID BRAKES—D.C. 
Disk and Shoe Brakes up to 2,500 ft-ibs. 


RECIPROMOTORS—SEMOTORS 
any capacity 
Special Equipment Our Specialty 


SCREWS for every 
elena 


QUALITY: EFFICIENCY-SERVICE 











SAMUEL J.SHIMERe SONS 
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FLUXES 
40 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER cOmpaANy 
| 4209 Wrightwood Avenue, Chicago, Illinois 


i Eastern Plant: Newark, N. J. 
4 XY Canadian Plant: Brantford, Ont. 
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Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa 

RHEOSTATS, Electroplating 

Udylite Corp.. 1651 E. Grand Blvd., Detroit. Mich. 


RHEOSTATS, Motor Control 
Allen-Bradley Co 1309 S. First, Milwaukee, Wis 
General Electric Co., Schenectady, N r 
International Resistance Co., 405 N 
phia, Pa 
National Electric 
Chicago. Ill 


Broad, Philadel 


Controller Co., 5309 Ravenswood Ave., 


Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
“Vitrohm.”’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETING MACHINES. See 
Riveting. 


Machines, 


RIVETS 
Central Screw Co., 3519 S. Shields Ave., Chicago, Il. 
Progressive Mfg. Co., Torrington, Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 
Chicago, Ill. 


1848 S. 54th Ave., 


Tubular Rivet & Stud Co., Wollaston, Mass. 
R.P.M. COUNTERS. See Tachometers. 
SAWS, Band & Bench 

Co., Inc., 4230 Berckman, Plainfield, 


Walker-Turner 
N. J 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


Fibre. 


SCREW MACHINE PRODUCTS, Metal 


Aluminum Co. of America, 2179 Gulf Bldg, Pittsburgh, 
Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 


Hunter Pressed Steel Co., 
Linden & Co., Inc., 897 
Peck Spring Co., 
Progressive Mfg. 


Lansdale, Pa. 

Broad, Providence, R. I. 
12 Grove Ave., Plainville, Conn. 
Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass. 


SCREWS, Lock Washer 
Shakeproof Lock Washer Co., 2309 N. 
eago, Il **Sems.”’ 


SCREWS, Machine 


American Screw Co., Providence, R. I 


Keeler Ave., Chi 


Continental Screw Co., New Bedford, Mass. 
Progressive Mfg. Co., Torrington. Conn. 


Shakeproof Lock Washer Co.. 2509 N. 


cago, Ill 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corp., Dept. E, 190 Varick St., New York, 
: ¥ 


Keeler Ave., Chi 


Pheoll Mfg. Co., Chicago, TI. 
Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
ae 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Ill 

SCREWS, Self-Tapping 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 
cago, Il. 

SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. ; 

George W. Moore, 46 Farnsworth, Boston, Mass 
Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y 

Scovill Mfg. Co., 65 Mill. Waterbury, Conn 


Shakeproof Lock Washer Co., 
cago, Ill 


2509 N. Keeler Ave., Chi 


SCREWS, Hollow & Socket Head 


Allen Mfg. Co., Hartford, Conn. 

SCREWS, Thumb 

Parker-Kalon Corp., Dept. E, 190 Varick St., New 
York, N. Y¥ 

Progressive Mfg. Co., Torrington, Conn 


SCREWS, Wood 


American Screw Co 
Chandler Products 


Providence, R. I. 

Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 
Parker-Kalon Corporation, Dept. E, 190 Varick, New 

Y 


York, 

Pheoll Manufacturing Company, Chicago, Illinois 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
a 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 

SEALS, Oil 

American Felt Co., Inc., 315 Fourth Ave., New York, 
N.Y 

Felters Co., Inc., 201 South, Boston, Mass “Dufelt.”’ 

Garlock Packing Co., Palmyra, N. Y **Klozure.’’ 

Gits Bros. Mfg. Co 1854 S. Kilbourn Ave., Chicago 
ni 

SEATERS, Commutator Brush 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more Tl 





SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., 


SHADES, Mica 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
NY 


Cleveland, O 


New England Mica Co., Waltham, Mass. 


SHEAVES, V-Belt 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio “‘Armco."’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 


Granite City Steel Co., Granite City, Il. 


Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
SHEETS, Nickel. See Nickel 

SHEETS, Steel 

American Nickeloid Co., 1322 Second St., Peru, IIL 


(Pre-finished. ) 
American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio. ‘‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R n 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SILVER 
Sheet, Rod, Tube, Wire, Anodes. 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y 

General Plate, Div. of Metals and Controls Corp., 
Attleboro, Mass. 

SLATE 

Portland-Monson Slate Co., Portland, Me. 

SLEEVING, Saturated. See Tubing, Var- 


nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 


General Electric Co.. Schenectady, N. Y 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 
General Electric Co., Section Q-0166. 
Merchandise Dept., Bridgeport, Conn 
Millen Mfg. Co., Inc., James, 150 Exchange St., 


Mass. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, III. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Il. 


Appliance and 


Malden, 


Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 

SOLDER, Silver 

General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil- 
Fos,’’ ‘‘Easy-Flo.’’ 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila- 


delphia, Pa. 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluids. 
Burnley Battery & Mfg. Co., North East, Pa. 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill 
General Electric Co., Section Q-0166. Appliance and 
Merchandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, III. 
Ruby Chemical Co., 68 McDowell St., Columbus, Ohio. 


SOLDERING IRONS. See Irons, Solder- 
ing. 

SOLDERING POTS. See Pots and Ladles. 

SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


Electrocoil Co., Inc., 6 Varick, New York, N. Y. 
General Electric Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


National Acme Co., 170 E. 131st St., Cleveland, O. 

Trombetta Solenoid Co., Milwaukee, Wis. 

SPEED INDICATORS. See Tachometers; 
also Stroboscopes. 

SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, Ohio. 


Rockford, Ill. 
2256 W. Ohio, Chicago, Ill. 
1328 Altgeld, Chicago, Ill. 


Barber-Colman Co., 
Bodine Elec. Co., 
Cullman Wheel Co., 


Delco Products, Div. General Motors Corp., Dayton, O 
Dumore Co., Dept. 100-A, Racine, Wis. 
Electric Specialty Co., 213 South, Stamford, Conn. 


Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 


Dept. 25, 600 S. Michigan 
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Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 












SINGLE Cup 
Washer Lug 





Without wi i 
Catalog No. 1055B iain No. 1055 


WRITE FOR BULLETIN 8-D 


KRUEGER ~ HUDEPOHL 
Third & Vine Sts. Cincinnati, Ohio 








Lower Wire Stripping Costs — 
Inerease Profits! 


SPEEDCRAFT 
WIRE STRIPPERS 


give highest efficiency in 
wire stripping operations. 







With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


ace : 
TRIAL, Write for complete information sending wire Samples— 
no obligation. 


ea THE WIRE STRIPPER CO., 3722 Eastham Ave. 





- 





We For anew kind 
ave of vacation ! 
yw THIS year, try a 


new vacation 
where it’s cool, 
where there’s 
golf, yachting 
beach or pool 
bathing and every 
conceivable rec- 
reation plus mili- 
tary and marine 
pageantry at his- 
— —— __—‘tory’s birthplace! 
The building and 
See Nearby grounds are beau- 
WILLIAMSBURG tiful — the sea 


Yorktown « Jamestown view magnificent. 
Fort Monroe + Mariner’ s Museum . ° 
There’s dancing 


7 nightly — only a 
cH AMBERIIN Woke foe saute 
Xt 


Sidney Banks, President 


OLD POINT COMFORT 
VIRGINIA 


Ng pentnntctemel 
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“WE STEER CLEAR 
OF DOUBTFUL’ SCREWS 


ON ALL DETECTO SCALES!“ 





For secure assemblies, JACOBS BROS., INC. 


depends on Parker-Kalon Self-tapping Screws 


ANUFACTURERS who use Parker-Kalon Self- 
tapping Screws in their assemblies agree 

that it certainly pays in time, money and lahes 
saved to avoid “doubtful” screws ... screws that 
“gum up the works” by breaking or stripping... 
that start crooked or fail to draw up tight. Only afew 
such screws are needed to run up asse s»mbly costs. 
Order Parker-Kalon Self-tapping Screws and 
you ll have no such troubles. For these Quality- 
Controlled Screws are products of Parker-Kalon’ s 
25 years’ experience in screw manufacture ... and 
measure up to the high standards developed and 
maintained by Parker-Kalon’s famous $250,000 
Research Laboratory. This is your iron-clad 
Guarantee that Parker-Kalon Screws will work 
right... always. Parker-Kalon C ,0rporation, 


198- 200 Varick Street, New York. N.Y. 
TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 





Sai LL eed 





















| a Seg cere Ee 
OUTSTANDING 





Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core. .. 
various alloys and core sizes . . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 


lardiner 
iMETAL CO. #7 


Ds 













THE ORIGINAL 


A FAVORITE 
FOR 40 YEARS 


* 
MAKES SOLDER 


FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. | 


NORTH EAST, PENNSYLVANIA 


| 





@ All eight types are made of 

bakelite. They are cured at 
temperatures giving highest uni- 
formity, strength and moisture- 
resisting qualities. Provide 
tonvenient junction points for 
any wiring circuit, and can be 
used in a wide range of in- 
stallations. Write for bulletin. 


ECTRIC 
BURKE Comeany 


ERIE, PENNSYLVANIA 
= i powrex ||L_* 
MERCURY SWITCHES 


PAE OCU TUES 








For simplification of opera- 
tion; for increased efficiency, 
or for sales appeal —an automatic 
umer will prove advantageous, 
Write for There is a_ suitable Walser 
catalog timer model for your product. 


WALSER AUTOMATIC hia mee 


GRAYBAR BUILDING + NEW YORK, N. Y. 
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Hansen Mfg. Co., Princeton, Ind 

Hayden Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Il 

Janette Mfg. Co., 556 W. Monroe, Chicago, II. 

Leland Elec. Co., Dayton, O 

Master Elec. Co.. Dayton, O 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

Speed Master Co., 1207 Thacker, Desplaines, Ill. 

U. S. Electrical Motors, Inc., 86-34th St. Brooklyn, 
me 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


SPEED REGULATORS. See Controllers, 
Motor. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co.. Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Barnes-Gibson-Raymond, Div of Associated Spring 
Corp., 6399 Miller Ave., Detroit, Mich. 

Dunbar Bros. Co., Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co M. D., 555 Central Ave., Pon- 
tiac, Mich 

Hunter Pressed Steel Co., Lansdale, Pa. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 
SPROCKETS 


Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 
SPROCKETS, Roller Chain 


Pyott Foundry & Machine Co., 328 N. Sagamon, Chi- 
cago, Ill 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill. 

Aluminum Goods Mfg. Co., Manitowoc, Wiis. 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co.. Bantam, Conn 

Hubbard Spring Co., M. D., 555 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 


Linden & Co., Ine 897 Broad, Providence, R. I. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
ee 

Raymond Mfg. Co Div. of Associated Spring Corp., 
Corry, Pa 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Shakeproof Lock Washer Co., 2509 N Keeler Ave., 
Chicago, Til 

Sherman Mfg. Co., H. B. Battle Creek, Mich. 
Willor Mfg. Co 76 Spring St., New York, N. Y. 


STAMPINGS, Small Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Ill. 

Taylor Fibre Co., Norristown, Pa. 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T.. Chicago, Tl. 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Cerp. Subsidiary.) 

Ryerson & Son, Inc., Jos. T., Chicago, IN. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets 
Iron Enameling 


STEEL, Stainless 
American Rolling Mill Co., 371 Curtis St., Middletown, 
Ohio Armco.’”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 
Carnegie-Lllinois Steel Corp., Pittsburgh, Pa. (United 

States Steel Corp Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Ill 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co., 232 Oak St., Plainwell, Mich. 


STEEL, Strip 

American Nickeloid Co., 1322 Second St., Peru, Il. 
( Pre-finished. ) 

American Rolling Mill Co., 371 Curtis St., Middletown, 


Ohio ““Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary. ) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn (Cold Rolled Spring.) 

Granite City Steel Co., Granite City, Ill. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc.. Jos. T., Chicago, Ill. 

Thomas Steel Co., Warren, O (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) ‘*Thomastrip.’”’ 


STRAIN RELIEFS, Cord 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

General Electric Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn 


STRIPPERS, Wire 
Hand & Power Operated Colonial’ ‘‘E-Z"’ 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 
Pyramid Products Co., 2224 S. State, Chicago, Ill. 
Smith Corp F. A., 400 Davis St., Rochester, N. Y 
Wire Stripper Co 727 Eastham Ave., E. Cleveland, O 





STROBOSCOPES 


General Electric Co., Schenectady, N. Y. 


SWITCHES, Fixture 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 


SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div.. Hartford, Conn. 

General Electric Co., Section Q-0166 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Electric Co., Schenectady, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Lighting Fixture 
General Electrie Co., Section Q-0164, Appliance and 
Merchandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio. 

Barber-Coleman Co., Rockford, Il. 

General Electric Co., Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Sprigg, Freeport, Ill. 

National Acme Co., 170 E, 181st St., Cleveland, O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


SWITCHES, Mercury 

General Electric Co., Nela Specialty Div., Lamp Dept., 
410 Bighth St., Hoboken, N. J. ‘‘Kon-Nec-Tors.”’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Murc-Trois, Norwood Power Bldg., Dayton. Ohio. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Mallory & Co.. Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa. 
*“Dunco.’’ 
General Electric Co., Dept. 6A-201, Schenectady, N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Il. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N.Y. 
Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Chase-Shawmut Co., The, Newburyport, Mass. 
General Electric Co., Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., 1 East Spring, Freeport, Ill. 
Trumbull Elec. Mfg. Co., Plainville, Conn 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, Mass. 
SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 


TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark. N. J. 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-867, Newport, Ky. 


TANTALUM 
Fansteel Metallurgical Corp., N. Chicago, Ill. 


TAPES, Cotton, Linen, Silk 

General Electric Co., Section Q-0166. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
eee 

J. Sullivan & Sons Mfg. Co., 2224 N. 9th, Philadel- 
phia, Pa. Insulating tape. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


TAPE, Fibre 
Minnesota Mining & Mfg. Co. 
Paul, Minnesota. ‘‘Scotch.’’ 


TAPE, Mica 

General Electric Co., Section Q-0166. Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Carp. 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 


Appliance and 


» 791 Forest Ave., St. 


me 

TAPE, Rubber and Friction 

General Electric Co., Section Q-0166. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 3 
Mica Insulator Co., Dept. 31, 200 Varick. New York, 
oe 
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Acme 
Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 
must be present in a dependable insulation. They are made of 
selected cotton treated under accurate thermal control with purest 
vegetable oil varnishes of special Acme, time-tested formula. Maxi- 
mum tensile and tearing strength, extreme toughness and uniform 
thickness are outstanding qualities. 












HTH! ROOSTER THINKS ITS SUNRISE, 
POoDy, ‘CAV Se NUT Ty “ GOT TIRED 
AFORE FANNIN’ OUT THE LIGHT/ 


WITH CTOR MOTORS! 


If air conditioning units were made to be 
pampered — but why suppose? They’re 
not. The demand is for a unit that will 
blow hot or cold 24 hours a day and 
never stop ’til the cows come home. Any 
good unit can answer this demand if it 
operates on a super-powered shaded-pole 
induction type Victor Motor. A motor 
that lends itself to complete speed control. 
A motor whose oversized oil-impregnated 
self-aligning bearings portion out 

oil in just right quantities — 

never too much — never too Typical 








In rolls or tapes, black or yellow, all finishes. Samples on request. 


little. There is a rugged depend- 
able Victor Motor for any device 
within the range of 1/200 to 
1/10 H.P. The Victor engineers 
love to tackle tough motor prob- 
lems. Let’s get started on yours. 
Write today and tell us your 
troubles. 


Applications 

of Model Iilustated 

Air conditioners (Winter or summer) - 
Evaporative coolers - Auxiliary blowers 
and fans - Cabinet Heater Circulators - 
Cold air return boosters Warm air 
pipe boosters - Window ventilators - 
Auxiliary draft blowers for oil burners, 


gas burners, and stokers. 





Wire 


PRODUCTS 


Dept. M-204 


VICTOR ELECTRIC PRODUCTS, Inc. 


2950 Robertson Road 























VARNISHED INSULATIONS- MAGNET WIRE—COILS—CAPACITORS 


Cincinnati, Ohio The Acme Wire Co., New Haven, Conn. 


MERCOID CONTROLS 


im Designed to automatically regulate 
| electrically operated equipment in 
[ accordance with changes in tem- 
| perature, pressure, vacuum, fluid 

level or mechanical movement 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


ae ong Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 

Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 

Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


They are generally employed for the contro! of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 















MFG.CO. Inc. 
MALDEN, MASS. 


aye AR, 
150 EXCHANGE ST. 


—_—_— WELL KNOWN MERCOID SWITCH 
Available in different 
nd 001 types. These mercury 


a BRASS en dt hi ck . r 
BRONZE-COPPER aie cee 


ts- cial limits. 


PHOSPHOR BRONZE 


St. _ 2 


: BERYLLIUM COPPER ons AND 


rk, ss STRIPS 


and THE BALTIMORE BRASS CO. 


ni 1205 WICOMICO ST. BALTIMORE, MD. cae ee ee ee ee 
Address - 


contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 
Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





TIN COATED 


Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 





ork, 
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POWER 


TRANSFORMERS 


SPIRAL 


WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





TRADE MARK 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, immersion, Cartridges 
Unit Heaters, Air Heaters, Vane Heaters, and 
Furnace Types Why not ask for engineering 
date? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA 





Write today for 
full information; 
no obligation. 








tomectyou M$ 


specifications. 


NEW PRODUCTS WANTED 


Will manufacture and sell nation- 
ally or handle sales only. Should 
be product sold to industrial 
trade through electrical jobbers. 


Prefer patentable product with 
large potential sales. 


Replies treated in strictest confidence 
by long established company of 
highest standing. BOX JN-101 








Westinghouse Elect. 


burgh, Pa 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Electric Co Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, II. 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘*‘Empire.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain & Locking 
Shakeproof Lock Washer Co., 2509 N Keeler Ave., 
Chieago, Tl. 


TERMINALS & CONNECTORS 

Alden Products Co., 717 Center, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Burke Electric Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

Littelfuse, Inc., 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

Millen Mfg. Co., Inc., James, 150 Exchange St., Malden 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 


& Mfg. Co., Dept. 7-N, E. Pitts- 


Sherman Mfg. Co., H. R., Battle Creek. Mich 
Thompson-Bremer & Co., 1642 W. Hubbard, Chciago, 
Ill. 


TESTERS, Coil 
See also Instruments 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


TESTING LABORATORIES 
Electrical Testing Laboratories, 79th & East End Ave 
New York, N. ¥ 


THERMOSTATIC METAL. See Metal, 


Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Tl] 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**Dunco.’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Electric Co.. Schenectady, N ' 

H. B. Elec. Co., Inc., 2531 N. Broad, Philadelphia, 
Pa. 

Hart Mfg. Co., Hartford Conn. “Diamond H.’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘Pyro 
therm,”’ ‘“‘Sensatherm,’’ ‘‘Vasaflame.’’ 


Micro Switch Corp., 1 East Spring, Freeport, Tl 
Spencer Thermostat Co., 105 Forest, Attleboro, Mass 
**Klixon.’’ 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Automatic Temperature Control Co., 31 E. Logan, Phila 
delphia, Pa. 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 

Barber-Colman Co., Rockford, Il. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.”’ 

Eagle Signal Corp., Moline, Il “*Microflex,’’ ‘‘Poly 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady. N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il) 

Hansen Mfg. Co., Princeton, Ind. 

Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’’ 

Industrial Timer Corp., 101 Edison Place, Newark, N. J 

Paragon Electric Co., 37 West Van Buren St., Chicago 
Til 

Potter & Brumfield Mfg. Co., Princeton, Ind. 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Elec. Co.. 34 South. Mt. Vernon. N. Y 

Walser Automatic Timer Co., Graybar Bldg., New York, 
nN. ¥ 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 


TOOLS, Power 
Walker-Turner Co., Inc., 4230 Berckman, Plainfield 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


TRANSFORMERS 

For built-in applications to electrically operated ma- 
chines, appliances and equipment. 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co.. 93 Main, Winsted, Conn. 

Davis & Co.. Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Ferranti Electric, Inc., 30 Rockefeller Plaza, New York, 
_. 


General Electric Co., Ft. Wayne, Ind. 

Sola Electric Co., 2525 Clyburn Ave., Chicago, Il 

Standard Transformer Co., 1500 N. Halsted, Chicago, I) 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TUBES, Paper 

Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Corn 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

















Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave.. Cin 
cinnati, O. 

General Electric Co., Section C-60, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite 

— Insulator Co., Dept. 31, 200 Varick, New York, 
LY 


National Vulcanized Fibre Co., Wilmington, Del 
‘*Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), I ““Tasu 
rok.’’ 

Synthane Corp.. Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 


TUBING, Monel & Nickel 
International Nickel Co., Inc., 67 Wall, New York 
N. Y. 


TUBING, Phosphor Bronze 


American Brass Co., Waterbury, Conn 


TUBING, Varnished Fabric (Spaghetti) 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.’’ 

General Electric Co., Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
ivd., Chicago, Il. 

Mica Insulator Co., Dept. 31. 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’” ‘*Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 


TUBULAR LAMPS. See Lamps, Miniature. 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
““‘Kulgrid.”’ 

Fansteel Metallurgical Corp., N. Chicago, Il! 

Mallory & Co., Ine., P. R., Indianapolis, Ind. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS AND ELEMENTS, Resistance 
Heating 

Ceram-I-Cast Corp., Plainfield, N. J. 

General Electric Co., Dept. 6A-201, Schenectady, N. Y. 

Rockbestos Products Corp., 751 Nicoll, New Haven, 
Conn. ‘‘Rockbestos All-Asbestos.’’ 

Trent Co.. Harold E., 619 N. 54th, Philadelphia, Pa 

Watlow Elec. Mfg. Co., 1326 N. 23rd, St. Louis, Mo. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

White Dental Mfg. Co., S. S., 211 S. 12th St., Phila 
delphia, Pa 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 


Pa. ‘‘Chromalox.’’ 

VACUUM SWITCHES. See Switches, 
Vacuum. 

V-BELTS 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Tl. 


VARNISH, Insulating 

Acme Wire Co., New Haven, Conn. 

General Electric Co., Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
a “*Linolac.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 


VOLUME CONTROLS, Radio. See Re- 


sistors, Radio. 


WASHERS, Felt 


American Felt Co., Inc., 315 Fourth Ave., New York 
N.Y 


Felters ‘Co., Inc., 201 South, Boston, Mass 
Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Ill. 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Beall Tool Co., Easton Alton, IIl. 

Butcher & Hart Mfg. Co., Toledo, O 

Eaton Mfg. Co., Massillon, O 

Hubbard Spring Co., M. D., 555 Central Ave., Pon- 
tiac. Mich. 

National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. 

Philadelphia Steel & Wire Corp., Germantown, Phila- 
delphia, Pa. 

Positive Lock Washer Co., Newark, N. J. 

Shakeproof Lock Washer Co., 2549 N. Keeler Ave., Chi- 
eago, Til. 

Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, 
Tl 


Washburn Co., Worcester, Mass. 
WASHERS, Plain, Metallic 


Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn. 

Hubbard Spring Co., M. D.. 555 Central Ave., Pon- 
tiac, Mich. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
WASHERS, Non-Metallic. See Fibre Vul- 
canized; Also Plastics; Also Ceramics. 

WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement 
General Electric Co., Section Q-0166 Appliance and 
Merchandise Dept., Bridgeport, Conn 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
me 


Sauereisen Cements Co., Pittsburgh (15), Pa. 
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Torrington Mfg. Co., Torrington, Conn 








WHEELS, Blower and Fan 
Barber-Colman Co., Rockford, Ill 
Janette Mfg. Co 556 W. Monroe, Chicago, Ill 


Bristol, Conn 
Hubbard Spring Co M. D., 385 
tiac, Mich 





Barnes Co., Wallace, Div. of Associated Spring 


Central Ave., 


Hunter Pressed Steel Co., Lansdale, Pa 


Raymond Mfg. Co., Div. of Associated Spring 


WINDING MACHINES, Coil Corry. Pa 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 

Universal Winding Co., P. O. Box 1605, Providence 
R. I *‘Leesona,’’ ‘‘Duo-Matic.”’ WIRE, Insulated 
WIRE, Bare 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


P 


Selden Mfg. Co., 4633 W. Van 


a “<n ” ‘ . ” 
. ( bbe Nitro. 
American Steel & Wire Co., Rockefeller Bldg., Cleve olo-Rubber,”*  *‘Nitro 


land, O (United States Steel Corp. Subsidiary.) 
American Wire Div., Electric Auto-Lite Co., Port Huron 
Mich 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Bridgeport Brass Co., Bridgeport, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 
Secovill Mfg. Co., 65 Mill, Waterbury, Conn 


Merchandise Dept., Bridgeport, ¢ 
General Electric Co., Dept. 6E-201 


Lenz Electric Mfg. Co., 1755 
cago, Ill (Glass. ) 
Rockbestos Products Corp., 751 


Roebling’s Sons Co., John A., Trenton, N. J 


See also Cable, Heavy Duty; Cord, Flexible. 
American Steel & Wire Co., Rockefeller Bldg., 
land, O. (United States Steel Corp 


Boston Insulated Wire & Cable Co., Dorchester, 
General Electric Co., Section Y-94012, 
Jonn 


Schenectady 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, 


Western Ave., 


Appliance 
“‘Deltabeston."’ 
a 





Corp 


Pon 


Corp., 


Cleve- 
Subsidiary. ) 
Buren. Chicago, 


Mass 


Nicoll New Haven, 




















Belden Mfg. Co 4633 W. Van Buren. Chicago, 
Cotenamel,’’ ‘‘Celenamel,’’ ‘‘Silkenamel.’’ 

General Elec. Co., Section Y-94012, Appliance and Mer- 
chandise Dept., Bridgeport, Conn “‘Deltabeston.’’ 

General Electric Co., Schenectady, N. Y 

Rockbestos Products Corp., 751 Nicoll, New Haven 
Conn “‘Rockbestos All-Asbestos.”’ 

Roebling’s Sons Co., John A., Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conn 

WIRE, Resistance 


American Brass Co., Waterbury, Conn 


lll. Boston Insulated Wire & Cable Co Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J ‘‘Tophet,’’ Cup 
ron,”’ Fecraloy,’’ ‘‘Hilo,’’ Cobanic,"” ‘‘Radiocarb, 

and Radioalloy.’’ 
Driver-Harris Co., Harrison, N. J “‘Nichrome,’” “‘Ad 
vance,”’ ‘‘Hytemco,’” ‘‘Nilvar,’’ ‘“Magno,’’ ‘‘Comet,’’ 
Mass. **“Gridnic, “‘ **Radioohm,”’ *‘Ohmax,”’ **Midohm,’’ 


Chi- “‘Lohm,”’ ‘‘Lucero.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Chromel,’” “‘Copel,”’ 


Hoskins Mfg. Co., Detroit, Mich 


Conn. ‘‘Rockbestos All-Asbestos."’ ‘‘Rockbestos A “Chromel- Alumel.’’ 
WIRE, Copper Clad v. a” 
Callite Tungsten Corp 547-39th Union City N J Roebling’s Sons Co John A., Trenton, N. J ° Stand si laa 
General Cable Corp., 420 Lexington Ave New York WIRE STRIPPERS. See Strippers, Wire 
N. Y. WIRE, Magnet 
Acme Wire Co., New Haven, Conn **Enamelite,”’ ZINC 
WIRE FORMS ‘‘Cottonite,”’ ‘‘Silkenite,’” ‘‘Paperite,"’ ‘‘Celenite,”’ Sheet, Strip, Slab, Rolled 


Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il **Heatex.’’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve 


American Steel & Wire Co., Rockefeller Bldg., 
land, O (United States Steel Corp. Subsidiary.) land, O (United States Steel Corp. 


Cleve 
Subsidiary. ) 


New Jersey Zine Co., 160 Front, New York, N 
‘‘Horse Head.’’ 
Platt Bros. & Co., Waterbury, Conn (Fuse Metal.) 


SEE PAGES 51-54 FOR ANNOUNCEMENT 
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LAMINATION DIES 
F . 





Lb ui 2s inl araN aae . 


. .. For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


Threaded insulators CAN be made ac- 


curate and within close dimension toler- 


ances, even when used as part of a metal assembly. If you've 
had “thread trouble" — send your problem to Universal. 
Universal dry process insulators speed production and insure 
performance. Send sample or dimension drawing for quotation. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 E. FIRST ST. SANDUSKY, OHIO 
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TOUGH e RUGGED 


FOR ELECTRIC HEATING APPLIANCES 
ANY SHAPE 


ANY SIZE 


HE LOUTI 


STURDIER 











1AN MANUFACTURING COMPANY 





BETTER INSULATED - LOWER COST 


SQUARE...RECTANGULAR... 


FOR SMALL TRANSFORM. 
ERS .. REACTORS .. A.C. 
RELAYS .. SOLENOIDS .. 
VIBRATORS. 


ROUND... 


FOR SOLENOIDS . . RE 
LAYS .. SIGNALS . . BELLS 


. « BUZZERS. 
Patent Pending 


Write for Prices and Samples 





PRECISION PAPER TUBE COMPANY 


Manufactures Square, Rectangular, Roun 


2035 W. CHARLESTON ST. 


d Tubes 
CHICAGO, ILLINOIS 


























































































RHEOSTATS 





THE WHOLE STORY 
IN A NUT SHELL 





; Plate Type Rheostats 
Single, Multiple, Manual and 
Motor Driven. 


au 





be 
i 


ace Plate Type for extremely 
heavy current services. 





Wire Wound Rheostats in tubular 
and small ring types 


Ward Leonard Rheostats 
cover a range from the small 
types for fractional horse- 
power motors to the largest 
multiple units to control the 
heavy current requirements 
of rolling mills. The Bulle- 
tins covering the types, 
drives, mountings and ac- 
cessories of the Ward Leon- 
ard Line is the whole story 
of Rheostats “complete in a 
nutshell”. Send for Rheo- 
stat Data Bulletins. 


BULLETIN NO. 60 
Describes pressed steel, cast iron 
and face plate types, combinations, 
drives and accessories. 

BULLETIN NO. 1105 
Describes ring type rheostats 30, 
50, 100 and 150 Watt Ratings. 

BULLETIN NO. 8002 


Describes Laboratory Rheostats 
with and without micrometer drive. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


34 South Street, Mount Vernon, N. Y. 


Please send me Rheostat Bulletins Nos.... 


Address. . 
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details—Write today for Bulletin E-56. 
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There’s” nothing more expected and 

demanded than service of a product. . . 
After its departure from the assembly line and 
delivery to the consumer, the product, your 
product, is on its own. Service is expected, 
must be received . . . or else! 


Today, manufacturers of electrical products 
give consideration to every detail, from insul- 
ation to the last nut and bolt, economy, pro- 
duction and service potentialities. With these 
factors in mind, we recommend Brandywine 
fibre insulation—the bone tough insulation 
that can be tapped, threaded, drilled, formed, 
machined and knurled to precise specifica- 
tions. If you do your own fabricating inves- 
tigate the advantages of Brandywine fibre 
tubing as a base. Write for samples and 
quotations today. 


BRANDYWINE Fisre Propucts Comprny 
1402 WALNUT ST. WILMINGTON, DELA. 


So 
PLATINUM -SILVER-PALLADIUM | 


MONTAC 1S 


AND CONTACT MATERIALS 


E can supply you with whatever 

you may need in contacts or con- 

tact materials and you may always 
be sure of the unvarying purity and uni- 
formity of the metal because its refining 
is done under strict scientific control. As a 
result, it is of uniform crystalline structure 
and it has the positive working qualities 
that assure consistant performance. We 
shall always be glad to discuss your con- 
“tact requirements with you. 
SPECIAL SHAPES 
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uN SPLASH PROOF 


Ca 


Protected Type Motors 


TOTALLY ENCLOSED 





When you must use motors under adverse operating 

conditions, select one of Master's Protected Type 

Motors. They are available in sizes from ‘/s to 

; Ae lets ee dt 

y aes esate. a mechanical modifications. Investigate MASTER'S 
/ ee ap usual ability to serve you promptly and econom- 


i Bd 
/ ically with motors that really fit your exact needs. 
ra 


” sf THE MASTER ELECTRIC COMPANY 
, DAYTON OHIO 


FAN COOLED 


4 


EXPLOSION PROOF 





TV Sa ee 
TINUE 


OFFER 
PRE-ASSEMBLED 
SHAKEPROOF 


- LOCK WASHERS 
Se and SCREWS 


The Modern Fastener Unit that reduces assembly 
s and improves product performance! 
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